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The *‘ Stockport” Gas Engine. 





in this engine, a perspective view of which 
we present, the piston receives an impulse at 
every revolution of the crank, the same as 
in a single-acting steam engine; this should 
insure regular turning with a fly-wheel of 
moderate proportions, and adapt the engine 
for use in electric light plants where mod- 
erate power is required, and for other pur- 
poses where regular speed is a requisite. In 
many respects this engine presents novel 
features, and in none more than in its sim- 
plicity of construction, and consequent small 
liability to derangement. 

As will be noticed two cylinders are em- 
ployed, set in line one with the other, and at 
opposite ends of the bed-plate. One of these 
is the power cylinder, in which the 
charge is exploded ; in the other, which 
may be called the mixing cylinder, the 
explosive charge is drawn in at every 
revolution of the crank. The pistons 
of these two cylinders are rigidly con- 
nected by a trunk, so that their motion 
is simultaneous in all respects; the trunk 
is cut away between the two pistons, to 
provide room for the vibration of the 
connecting-rod. What may be termed 
the cross-head pin is situated in the 
trunk near the power piston, the other 
end of the connecting-rod taking hold 
of an over-hung crank pin in the ordi- 
nary manner. 

In operation the mixing cylinder 
draws in a charge of air and gas during 
its motion in one direction, and in its 
motion in the other direction com- 
presses and forces it forward through 
a passage. provided in the bed, when at 
the proper time it is admitted to the 
power cylinder, further compressed and 
exploded. 

The valve of the power cylinder is 
worked by a simple eccentric motion 
from the crank shaft; from a point 
about midway of the length of the eccen- 
tric rod attachment is made for operat- 
ing the valve controlling the admission 
of air and gas in the mixing cylinder. 
The construction of this valve is such 
that the air and gas,in entering, are divid- 
ed in a way to mix them; this admixture 
is made still more intimate in the pas- 
sage back to the mixing cylinder, in that 
cylinder and in the passage forward to the 
power cylinder. Special pains have been 
taken to make all passages around the power 
cylinder and valve as direct as possible, so 
as to leave no points for the lodgment of 
dirt and gum. 

The speed is controlled by means of a 
small fly-ball governor neatly encased. 

The engine is of a very neat design, is 
compact, of few parts, and comparatively of 
light weight fora given power. It is very 
easily started, a charge being always in 
readiness so that a partial revolution of the 
fly-wheel will ignite it, and give the piston 
the required impulse. It isof English origin, 
its manufacture and sale in this country being 
exclusively in the hands of the Dickson 
Manufacturing Company, Scranton, Pa., and 
112 Liberty street, New York. Regular 


sizes are from one to ten-horse power; all 
working parts are made to templates, and 
arranged by numbers so that duplicates can 
be ordered by telegraph and furnished by 
lirst express. 
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Steel Castings on Locomotives. 





The report of a committee of the Master 
Mechanics’ Association, together with the 
discussion thereon at the recent annual con- 
vention in Washington, were published in 
our issues of July 4and July 11. The sub. 
ject has attracted a great deal of attention, | 
and there has been a demand for still further 
information. We wrote to several manufac- 
turers of steel castings, and from them ob- 
tained references to quite a number of rail- 
roads using them on locomotives. The 
Chester Steel Castings Company inform us 
that some 40,000 of their crank shafts are in 
use, and that they wear smoother and re- 
quire less oil than other cranks, adding that 
‘“‘this should be the case with locomotive | 


consider the factors of safety and durability | 
more than compensate for the increased 
cost. In many places where I have substi- 
tuted steel castings for forgings of irregular 
shapes, they do not cost as much, with 
equally as good results. 
G. W. Tiron, 
Supt. Motive Power and Machinery. 





OHIOAGO, MILWAUKEE AND ST. PAUL RAILROAD, 


In response to your favor of the 21st ult., 
which came to hand in my absence, I desire 
to say that we are using cast-steel castings 
for locomotive work of various kinds, prin- 
cipally for crossheads and levers. 

With reference to the tensile strength, we 
some time since went into experiments in 


regard to the matter, and demonstrated that | 








Tur *Srooxrort” Gas ENGINE, 


” 


crossheads, if run in proper guides.” We 
inquired of superintendents of motive power 
and master mechanics, references to whom 
were made by the manufacturers of steel 
castings, about their strength, compara- 
tive cost and wearing qualities. We present 
below a number of answers, which convey a 
great deal of valuable information, and 
hereby extend our thanks to the writers for 
their generosity in furnishing the same for 
the benefit of the mechanical public. 





CHICAGO AND NORTH-WESTERN RAILROAD. 


Answering yours of the 2ist, in regard to 
the use of steel castings, will say | am and 
have been using them for a number of years 
in locomotive work and other machinery 
largely in place of cast iron, and also to take 
the place of many irregular shafts of wrought | 
iron, and with excellent results. For loco- | 
motive work I use them entirely for cross- | 
heads, largely for rocker arms and many | 
other parts where I formerly used cast iron. 
While the cost of steel castings is four or 
five times as much as that of cast iron, yet I 


cast steel stood a tensile strain to the square 
inch of 86,000 pounds; Ulster iron, a tensile 


strain of 60,000 pounds; and common 
wrought iron, a tensile strain of 40,000 
pounds. 


The elongation of the latter was } inch, of 
the Ulster iron } inch, and of the steel ,'s 
inch, when they broke. In point of cost, 
except for large castings, such as crossheads, 
there is no economy in cheapness over forged 


| work further than that castings made ac- 


curately to patterns require less fitting. | 
should have said that the cast steel referred 
to that was tested, was made by the Solid 
Steel Company, of Alliance, Ohio. You will 
observe that it shows a remarkable strength. 
J. M. Lowry, 
General Master Mechanic. 





LOUISVILLE, NEW ALBANY AND CHICAGO 
RAILROAD. 

We have ten engines with cast steel cross- 
heads that have been in service nearly five 
years, and eight more that have been in ser- 
vice less than four years. The cast-steel 
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crossheads have given entire satisfaction ; in 
fact, none have given out, and all of them 
are apparently as good as when first put into 
service. My experience with steel castings 
has been highly favorable. I have not used 
many steel castings with wearing services, 
nor am I familiar with the cost, but the com- 
parative strength is very much in favor of 
the steel over iron castings. 
J. Berris, 
Master Mechanic. 





PENNSYLVANIA RAILROAD. 


We have only used steel castings to a 
limited extent in our locomotive work, prin- 
cipally driving boxes in engines, where the 
spring rigging is suspended from the lower 
part of the box. 

So far as I am aware, these castings 
answer the purpose very well, so far as 
strength and wearing qualities are con- 
cerned. Their cost is, however, some- 
what greater than the iron castings. 

Turo. N. Ery, 
General Supt. Motive Power. 





ONICAGO, ROOK ISLAND AND PAOIFIO 
RAILROAD. 

I have successfully used cast-steel 
cross- heads and rockers for several 
years, and am about to try steel link 
hangers and driving boxes. We have 
had one set of steel driving boxes on 
an engine for about a year, and have 
heard no complaint, but wish to wait 
until we see what long wearing will do. 

My experience is that steel castings 
may be used successfully as a substitute 
for cast iron wherever unusual strength 
is required, and in many places where 
difficult and expensive forgings are 
used. I have been unable, however, to 
make cast steel wear against wrought 
iron or steel, but against cast iron or 
brass it is all right. On crossheads I 
use brass or phosphor-bronze gibs. In 
regard to cost, I can give you no posi- 
tive figures, but the saving over a diffi- 
cult forging, as in the case of a rocker, 
is very considerable, and, as to strength, 
the steel crosshead is very valuable, as 
greater strength is obtained without an 
increase of weight. 

Tnos. B. Twomsty, 
General Master Mechanic. 


BOSTON AND ALBANY RAILROAD, 


We are using steel castings in place of 
wrought forgings and iron castings. We do 
this for both economy and strength. Our 
driving boxes and crossheads we make of 
steel, because we need the strength. Link 
lifters and other small work we make of 
steel, because they are cheaper than wrought 
forgings. All the wearing surfaces we pro- 
tect, otherwise trouble from cutting soon 
takes place. What the comparative differ- 
ence in strength and economy is I do not 
know, and I doubt if any one does. 

A. B. UNDERHILL, 
Supt. Motive Power. 





NEW YORK, PENNSYLVANIA 


RAILROAD. 


AND OHIO 


In the past four years we have built and 
rebuilt 140 locomotives, and have equipped 
them all with cast-steel crossheads, in place 
of cast iron, at a cost of six cents per pound, 
as against two cents per pound for cast iron 
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The cost of fitting up is about the same, and 
we have never had one of these castings give 
out or show any indications of failure. I 
consider them nearly equal to wrought iron 
in strength when they are properly annealed, 
and consider them indispensable in locomo- 
tive building. It is impossible to make a cast- 
iron crosshead that will stand the large cylin- 
der and high pressure of steam used on loco- 
motives at the present time, and I think the 
day is not far distant when the pistons and 
driving boxes will be made of steel castings, 


in place of cast iron. 
Wo. Fier, 


Supt. Motive Power. 





MILWAUKEE AND NORTHERN RAILROAD. 


The only: use I have made of steel castings 
has been for crossheads, and for that pur- 
pose I consider it preferable to any other on 
account of its extra strength. Have never 
had a broken steel crosshead, while of cast 
iron have had several, the disastrous conse- 
quences of which render first cost compari- 
sons very insignificant. 

N. 8S. Kimpatt, 
Master Mechanic. 





NEW YORK, SUSQUEHANNA AND WESTERN 
RAILROAD. 

I have had no experience, not having used 
steel castings. I have in use a few cross- 
heads made from charcoal iron and a mix- 
ture of 20 per cent. of a very low grade steel, 
so far with satisfactory results. After one 
year’s service, I cannot see that it wears any 
better than good close cast iron, but cer- 


tainly is stronger. 
W. C. Ennis, 


Master Mechanic. 





TERRE HAUTE AND INDIANAPOLIS RAILROAD 
(VANDALIA LINE). 


We have had but little experience with 
steel castings on locomotives, except for 
crossheads and rocker arms. Steel cross- 
heads work well, except when used with 
steel guides, in which case there is great lia- 
bility of cutting. Cast-steel rockers give 
good satisfaction. Cast steel is preferable 
for all work requiring to be light and strong, 
and not subject to excessive friction in con- 
tact with steel. The first cost is about as 
three to one, but we think the steel is 
cheaper in the end. 

G. H. Presoort, 
Supt. Motive Power and Machinery. 





GRAND TRUNK RAILWAY OF OANADA. 


I am sorry that I am not able to give you 
anything beyond a general idea of our work, 
as up to the present time we have used steel 
castings only experimentally. 

Quite a number of the locomotives of this 
company, however, are running with cast- 
steel crossheads and axle boxes, the tenders 
of passenger engines being equipped also 
with the Miller coupler in the same material. 
All these have given satisfaction, and I am 
continuing their use. 

I have tried valve spindles and connecting- 
rods in cases where lateral strength was re- 
quired, making them of the channel or fluted 
form, but found it difficult to get the castings 
perfect. 

In this country, where the facilities for the 
manufacture of steel castings are so limited 
and the time taken to import so long, I have 
found that the use of cast iron saves a great 
deal of time and trouble, which is, perhaps, 
one of the reasons why steel castings have 
not been more extensively used, or that con- 
sideration given to them which they un- 
doubtedly deserve. 

HeErBert WALLIS, 
Mechanical Supt. 





BURLINGTON AND LAMOILLE RAILROAD, 


1 must say that I have had but very little 
experience with steel castings for locomo- 
tives, having only a few eccentrics made of 
cast-steel casting, which run very nicely, but 
I think the straps wear low much faster than 
the common cast-iron eccentrics with cast- 
iron strap. 

I have most all of our passenger cars 
equipped with cast-stee] Miller hooks, instead 





of the common wrought top and bottom and 





cast-iron center. In regard to the services, 
all that I can say is, I have been using them 
about three years running some of the 
cars on mixed trains. coupling on to old 
freight draw bars with link and pin. And I 
don’t think bars show any wear, while with 
the wrought hook in that service it was all 
the time repairing. 

With what little experience I have had, I 
think we have saved a large amount of 
money by using the cast steel so far. I wish 
I was able at the present time to give you 
more information on the subject, but hope 
later to be able to do so. 

F. G. Browne, 
Master Mechanic. 





RICHMOND AND DANVILLE RAILROAD. 


We have had no experience with true steel 
castings, and have used the ‘‘ Chester steel” 
to a very limited extent—mostly for rocker 
arms. 

For this purpose, it answers very well, and 
is, we think, cheaper than forgings. 

We understand that for slides steel wears 
very badly, and, if we do conclude to try it, 
we will probably tin the surface. 

When our cast-iron crossheads will not 
wear properly, we flux the surface and cast 
tin upon it, and then plane to size. 

This wears admirably, provided the joint 
is good and the tin not toothink. About 
iy’ gives good results. 

Your other questions as to strength and 
cost we are unable to answer. 

R. D. Wang, 
Supt. Motive Power. 





LAKE SHORE AND MIOHIGAN SOUTHERN 
RAILROAD 


Our experience with steel castings is con- 
fined chiefly to steel castings for crossheads ; 
and, while we have no data as to comparison 
of wear, the breakages are none compared 
with cast iron for the same purpose. We 
are using to a limited extent cast-steel rocker 
arms, and hope soon to be able to give com- 
parison as to wear. The. strength of steel 
castings would range about two and a half 
times stronger than cast iron, and one and a 
half times stronger than wrought. 

G. W. Stevens, 
Supt. Motive Power. 





MIOHIGAN OENTRAL RAILROAD. 


Regarding the use of steel castings upon 
locomotives, I would say that my experience 
has been so limited that I do not feel like 
venturing an opinion as to its comparative 
strength, cost and wearing qualities. 

We have but very few steel castings in use 
upon our locomotives, and the few we have 
got have been in use so short a time that, as 
above stated, I would hardly feel warranted 
in giving an opinion regarding them. 

With more experience in this matter, | 
would be pleased to comply with your re- 
quest, and at any time to furnish you with 
any information of the above nature that I 
may be able to. 

C. E. Smart, 
General Master Mechanic. 





KANSAS OITY, FORT SCOTT AND GULF RAILROAD. 


I have been using cast-steel castings for 
locomotive crossheads for several years, and 
have had good results. I use cast-iron gibs 
in them, babbitted, as the steel castings on 
steel slides do not run satisfactorily. I have 
no data giving relative cost of steel and cast 
iron. Have not used steel castings for any 
other parts of the locomotive. 

J. 8S. MoCrvm, 
Master Mechanic. 


DELAWARE, LAOKAWANNA AND WESTERN 


RAILROAD. 


The only use I have made of steel castings 
is in locomotive crossheads, for which ser- 
vice it appears to be well suited, being so 
much stronger than cast iron, and takes the 
place of wrought iron at about half the cost. 
It is not a good wearing metal. In contact 
with wrought iron or steel guide bars, have 
a disposition to cut; therefore, we use gibs 
of either cast iron and babbitt metal or 
bronze, and wrist pins of forged steel. I 








have made no tests of the strength of steel 


castings. 
Water Dawson, 


Master Mechanic. 





NEW YORK, LAKE ERIE AND WESTERN 


RAILROAD. 

In reference to strength of steel castings 
for locomotive work, would say that I have 
not had time to work up any special data in 
reference to these castings, but we have 
them in use on many parts of our locomo- 
tives, and are extending the use of them. If 
they continue to give equally good results, I 
think they will largely supersede cast iron 
for many purposes. The great drawback to 
steel castings appears to be in the difficuity 
to get them solid, being very much more 
liable to be filled with blow holes. 

F. M. Hitper, 
Supt. Motive Power. 





ILLINOIS OENTRAL RAILROAD. 


I am sorry that I cannot give you the 
information asked for, as we never went into 
steel castings for different parts of the loco- 
motive very extensively. 

We are now trying castings from different 
makers of rocker arms and crossheads, but 
we have not used them long enough to give 
an opinion. 

H. Souraoks, 
Supt. Machinery. 





PASSUMPSIO RAILROAD. 

Yours of the 21st inst., in reference to steel 
castings for locomotive work, to hand and 
noted. In reply, will say my experience in 
regard to them is somewhat limited, but, so 
far as I know I am very much in favor of 
them, both for durability and cheapness. 

L. L. Brieuam, 
Master Mechanic. 





CONNEOTICUT RIVER RAILROAD. 


We have a few steel driving boxes in use, 
but have not been using them long enough 
for me to give you the information you de- 
sire, as we have not been able as yet to 
give them a proper test. 

W. H. Srearys, 
Master Mechanic. 





GREEN BAY, WINONA AND ST. PAUL RAILROAD 


I cannot say much about steel castings, as 
I have only been using them about two 
months. I put in some crossheads with 
brass gibs, and they seem to do well so far. 
I intend to use more steel castings in future, 
as I think they are good and much cheaper 
than forgings. I will be pleased to give you 
any information I can after using them a 
while longer. 

A. FENwIcK, 
Master Mechanic. 


BOSTON AND PROVIDENOE RAILROAD. 


We have used steel castings to some extent 
on locomotives, because we wanted a 
stronger material than cast iron, and 1m the 
steel we found it. I cannot say as to wear- 
ing qualities. 

Gro. Riocnarps, 
Master Mechanic. 





OINOINNATI, WASHINGTON AND BALTIMORE 


RAILROAD. 

We use steel castings on our locomotives 
in the rockers only. I have since December, 
1882, applied thirteen pairs, at a comparative 
cost of about one-half that of wrought iron. 
They have, thus far, required no repairs, are 
now in first-class condition, with no per- 
ceptible wear, and give perfect and entire 
satisfaction. 

Epwarp Evans, 
Master Mechanic. 





BUFFALO, NEW YORK AND PHILADELPHIA 
RAILROAD, 

We have not used any steel castings for 
locomotive work so far, except for cross- 
heads, which have given entire satisfaction. 

A. VAIL, 
Master Mechanic. 





OHIOAGO AND EASTERN ILLINOIS RAILROAD. 


We have quite a number of steel cross- 








heads in service, and although the first cos: 
is rather high, we are very well pleased wit 
them as they are lighter, stronger and mor 
durable than cast iron. 

ALLEN CooKg, 
Master Mechani: 





We learn from the Northern Pacific, t! 
Union Pacific, and several other railroad 
that they are using steel castings on locom 
tives, but that their experience is not ye' 
large enough to give information of valu 
regarding them. We hope to hear fron 
other railroads that have had experienc 
with them. The development, of specia 
information will benefit both the railroads 
and the manufacturers who are in the busi 
ness of supplying them. As President Bar 
nett said, in his opening address at the recen| 
annual convention of the Master Mechanics’ 
Association, when the master mechanics ca 
more definitely define what they want, manu 
facturers will be better enabled to supply 
their requirements. Regarding this point 
the following letter from a manufacturer of 
steel castings doubtless represents the genera! 
views of all those who supply railroads with 
that class of material : 

Editor American Machinist : 

The published report in your issue of 
July 11th of the discussion of railway master 
mechanics, regarding the wearing qualities 
of cast-steel crossheads, will doubtless lead 
to the production of a quality of steel in 
them which will give the desired service. 
In our open-hearth practice, it is possible to 
vary the composition of the metal from ma 
terial soft as Norway iron to that so hard as 
to resist the atiack of a file. Recently, « 
specimen of a steel rail which had done 
remarkable service on the line of the Penn 
sylvania Company’s road was sent to the 
assistant chemist of the Edgar Thompson 
Steel Works for analysis. This rail, which 
had perfectly withstood the wear of severe 
service, was found to be of a certain chemi- 
cal composition which can doubtless be re- 
produced for locomotive crossheads, which 
would do the service desired, Now that our 
friends, the master mechanics, have stated 
wherein steel crossheads should be improved, 
they will not long be kept waiting for desired 
results. 

Won. P. Darina, 
The Buffalo Steel Foundry, 
Buffalo, N. Y. 


Light Machinery with Abundant Paint. 





A correspondent of the AMERICAN Ma- 
CHINIST Who is now in London in the interest 
of some machinery manufacturers on this 
side of the Atlantic, writes us: ‘‘ There seems 
to be a prejudice against United States ma- 
chinery here on account of its lightness and 
abundance of paint.” If Englishmen want 
heavy machinery they can get it in this 
country just as readily as light machinery. 
We suspect that English dealers in American 
machinery import the light stuff because it 
is cheaper. But what looks light to an Eng- 
lishman, accustomed to using the clumsy and 
abnormally heavy machinery they make in 
that country, may be heavy enough to do 
its work properly. Wherever American ma- 
chinery has been used in Europe, it has been 
satisfactory enough to lead to imitations— 
not however as good as the originals. This 
is about as positive a compliment as could 
be given. The paint complained of must be 
upon agricultural macbinery. There is not 
paint enough upon American shop machinery 
to offend the most fastidious Englishman 
that squints at objects through a single eye- 
glass. If agricultural implementsare heavily 
painted a deep cerrulean blue or a fiery red 
it is because Uncle Hayseed, as Prof. Sweet 
says, will buy them a great deal sooner than 
he would if destitute of brilliant paint. 
Americans, as a rule, adapt their productions 
to the probable purchasers. 

2: 








A Miter Gear should never have less 
than twenty teeth, and thirty is the best 
number for general use. A good rule for 
bevel gears, that will serve most purposes, is 
that the sum of the teeth of the pair should 
be sixty.—John J. Grant. 
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Moulding Hammer Dies. 





By Ropert_ E. Masrsrs. 





One of the old plans of moulding steam 
hammer dies was to have that part of 
the pattern which was moulded in the 
cope in one solid piece. Having to draft 
this so that it would draw out of the cope 
after it was lifted off left considerable work 
for the machinist to plane it out, so that it 
would fit the dovetail in the stem of the 


hammer. : 
Another plan, to save work in the machine 


shop, wasto have the dovetail in the upper 
half of the pattern made so that it would 
eave only a margin for the machinist to 
dress up. In this pattern, the upper part 
was one solid piece also, a flask of three 
parts being necessary to mould the hammer 
die, the cope being lifted off at the extreme 
upper part of the pattern, the dovetail 
portion drawn out of the cheek, then the 
cheek lifted off down to the shoulder of the 
main portion of the pattern, to allow that 
part to be drawn out of the drag. 

The sectional views, Figs. 1 and 2, show 
the manner in which they are made at pres- 
ent in some foundries engaged on this class 
of work, and employed to advantage for the 
last few years by the writer in moulding 
heavy and light hammer dies, saving time 
and labor in both the foundry and machine 
shop. 

The lower part of the pattern A, in Fig. 1, 
is rammed up in the drag, and turned over 
or bedded in the floor, whichever method is 
preferred. Moulding in flasks has the ad- 
vantage in point of time, but where the 
work is extra heavy, bedding in the floor is 
the safest. 

The upper part of the pattern is in two 
parts, lengthwise and dovetailed together as at 
B, the dovetails being on the narrow piece 
C, near each end and the recesses in piece 
D; both of these pieces have dowel-pins to 
fit into part A. 

Fig. 2 will show the cope after it has been 
lifted off and turned around to present the 
same view. The piece D is now drawn out 
of the mould, (is rapped loose and moved 
back so as to clear the sand, and drawn out, 
then turned end for end, and put back in the 
other side of the mould, as shown by dotted 
lines at ZH, after filling the space / with sand 
and securing it so that it will not drop off or 
be washed up by the pressure of the iron. 

The piece is rapped and moved back 
enough to clear the shoulder, and drawn out 
the same as cn the other side. From G to G, 
in Fig. 1, will show the shape of the mould 
after the space F’ has been filled and the 
mould closed. 

It will be noticed that the spaces from the 
shoulder of the hammer into the crotch of 
the dovetail above 7, H, are not equal. This 
is occasioned by the dovetail which fits into 
the stem of the hammer being diagonally 
across A. 

Hammer dies made on this plan require 
but very little, if any, finishing to fit them 
into their place, and are moulded much 
quicker than those made in a flask of three 


parts. 
One of the most essential points in making 


hammer dies is in the mixture of the metals 
that they are to be made of, so that they will 
give good service,and not batter out of shape 
in ashorttime. Various kinds of mixtures have 
been used; chilling the face of the hammer 
die has been resorted to; making the face of 
steel, with a dovetail in it, and setting it in 
the mould and pouring the cast iron in on 
top has been practiced, but neither of these 
plans has given the desired results, 7. ¢., a 
good, serviceable cast die. 

In correspondence with Mr. David Spence, 
foundry foreman for Geo. W. Brown & Co., 
Galesburg, Ill., I mentioned that I would 
shortly write an article on moulding hammer 
dies. In reply he gave me a process he em- 
ployed of mixing and melting his metals to 
produce a steel-face hammer die, which, to 
me, was a new idea. He was kind enough 
to add that I could use it in connection with 
my article for the benefit of the readers of 
the AMERICAN Maounrnist. I cannot do bet- 
ter than to present it in Mr. Spence’s own 
language : 

‘¢ When I came here they used to make 
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the face of the dies of steel, and put a dove- 
tail in it, setting that in the mould and then 
casting the iron on it; but that would not 
stand any time, and casting it would take 
the temper out of the steel. I make a mix- 
ture for the face of the dies out of cast and 
wrought iron (I do not use any scrap steel), 
melting it in a crucible in an ordinary brass 
furnace. The way I melt is: I weigh up 
100 lbs. of Appleton (charcoal) iron, then 
weigh out 25 lbs. of wrought iron, and then 
put in the crucible together, mixing about 
one pint of borax with it. It melts in about 
two hours and a-half from the time it is 
charged in the crucible; our brass furnace 
is an old one. I am now making furnace 
fixtures for new brass furnace, so that I can 
melt larger quantities in better time. 

‘*T have my steel melted and ready to 
pour about the same time of the day that we 
cast. I catch my cast iron and set it down ; 
I then take out my steel and pour it first, 
and just as soon as I am done pouring the 
steel I fill the rest of the mould with cast 
iron. The largest dies I cast are about 125 
Ibs. weight. I pour about 40 Ibs. of the 
melted steel into the mould, through a separ- 
ate gate, and after I am done pouring the 
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There appears to be somewhat extraordi- 
nary efforts this year on the part of many 
towns not yet risen to the dignity of cities to 
provide themselves with water-works. Such 
movements are generally wise and far- 
sighted. Money judiciously expended in this 
direction is nearly always well invested. As 
towns get to be thickly populated, wells 
almost invariably become contaminated, and 
in & manner so gradual as not to attract 
notice, until, perhaps, some epidemic breaks 
out and provokes investigation. But, aside 
from sanitary considerations, there are other 
reasons that make it advisable for growing 
towns to provide early for generous water 
supply. Not the least of these is the induce- 
ment which such provision offers to manu- 
facturers to locate. Most manufacturing 
enterprises require the use of considerable 
quantities of water for their prosecution, 
and facilities for extinguishing fires in such 
establishments are important. Manufactur- 
ers take kindly to a town well supplied with 
water, and are little likely to consider locat- 
ing where there is 9 scarcity of it. More 
than one town or city noted for its manufac- 
turing interests can trace the beginning of its 
growth to the establishment of water-works. 
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steel I pour the cast iron in through another 
sprew or gate; all the time I allow between 
pouring the steel and the cast iron is that oc- 
cupied in setting the crucible down and pick- 


ing up the ladle of cast iron. As the steel is 
the heaviest metal it remains at the bottom 
of the mould; the iron does not mix with it 
more than enough to form a good union of 
the metals, and not enough to hurt the face 
of the die, consequently I produce a hammer 
die, the face of which is very strong and 
tough and gives better service than any we 
have yet used. I send you by mail a sample 
of the steel.” 

The sample sent me by Mr. Spence shows 
a mild steel which I have found on submit- 
ting to a test to be as he states ‘‘ strong and 
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It is strange how unreasonable some em- 
ployers are ; they never seem to consult the 
intellectual longings of their employes. 
Here is a Western boiler-maker who has just 
contemptuously refused to have a reader 
read aloud to his men while they are at 
work, although he was assured that men 
work much faster when their minds are 
employed.—Manufacturers’ Gazette. 


As a boiler shop in full operation is a first 
rate place to listen to good reading it is 
hoped that the owner of that shop will re- 
consider his decision. The benefits of list- 
ening to a good story or poem while rivet- 
ing a boiler, are not to be lightly thrust 
aside. 








Last week we copied a table of the aver- 
age weekly wages in 58 mechanical occupa- 
tions in Pennsylvania from the recent report 
of the Chief of the Bureau of Industrial 
Statistics. It was compiled by taking the 
whole number employed in each industry 
and the whole amount of wages paid as a 
basis for striking the average paid to each 
workman. The best average is paid to the 
makers of crucibles, $1660 a week. But 
it is a very limited industry. The next 
highest average is paid to workmen in Besse- 
mer steel works, $12.17 a week. There are 
several thousand men employed in this in- 
dustry in Pennsylvania. It has been a 
favorite pastime for free-trade newspapers to 
expatiate upon the very low wages paid 
in protected industries, singling out Besse- 
mer steel manufacture as one of the most 
conspicuous. As usual when the facts come 
to be known, these arguments have nothing 
to rest upon. All American industries are 
benefited by protection (except the import- 
ing business), some directly and many in- 
directly. It should be noted that both 
skilled and unskilled workmen are counted 
in making above averages of weekly wages. 

-—_- 

The Secretary of the American Society of 
Mechanical Engineers, Mr. F’. R. Hutton, 
280 Broadway, New York, sends a circular 
to members (who now number over 500) 
‘announcing that arrangements are under 
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way to hold the annual meeting in the city 
of Boston early in the month of November 
next. The exact date, however, has not 
been fixed. All previous annual meetings 
have been held in New York. The circular 
says : 

‘“‘Titles of papers and queries for the 
topical discussions at this coming meeting 
should be sent to the Secretary’s office as 
early as possible. Members are reminded of 
the ruling of the council that illustrated 
papers should be in the Secretary’s hands at 
least six weeks in advance of the meeting at 
which they are to be presented, while un- 
illustrated papers may have a shorter in- 
terval. But in any case it favors more 
satisfactory presentation at the meetings the 
further in advance of the limit of time is the 
arrival of the MSS.” 

| i - 

The Anti-Monopoly League of the State of 
New York, announces by circular that it will 
hold a convention in the city of Albany, 
Sept. 8. The circular declares that ‘the 
Anti-Monopoly League has been instrumental 
in placing on the statute books in this State 
laws establishing a Railroad Commission, a 
Bureau of Labor Statistics, and the consti- 
tional amendments making the canals free, 
and abolishing the system of contract labor 
in the prisons of the State, together with 
other remedial legislation.” 

It will be an interesting piece of news to 
all those who have tried to keep informed on 
public events in this State, to hear that a 
constitutional amendment has been adopted 
which abolishes the system of contract labor 
in the prisons. The people have never had 
a chance to vote for such an amendment. 
When they do have the chance, it will be 
adopted by such a majority that it will make 
the cont) actors and their touters feel seasick. 

<=>: - 

Professors of understanding of wine are 
always saying of American wine that it lacks 
body. Recent statistics from Washington 
show that it has body at least in one sense— 
that of volume. From 1877 to 1884, inclu- 
sive, there was an average annual production 
in this country of 18,964,459 gallons of wine, 
and in the same time there was an average 
annual importation of only 5,142,957 gallons. 
In 1840, foreign wine formed a little more 
than ninety-seven per cent. of all the wine 
consumed in the United States ; since 1880 it 
has formed, making an annual average, only 
a little more than twenty-three per cent. In 
1840 thiscountry imported 4,748 362 gallons; 
in 1850, 6,094,622; in 1860, 9,199,138; in 
1870, 9,165,549; and in 1880, 5,030,601. 
And yet since 1840 the total consumption of 
wine in the United States has increased 400 
per cent.—//arper’s Weekly. 
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It is not good for the public that one tele- 
graph company should monopolize the 
whole telegraphic business of this country. 
The Western Union Company has practi- 
cally had a monopoly, crushing out or buy- 
ing up all competitors. But the Baltimore & 
Ohio Company seems to be a competitor 
that has come to stay. They refuse to be 
bought up or to enter into a combination 
with Gould, Field & Co. to advance rates 
to fleece the public. They seem to have 
abundant capital, and if they pursue the 
course they have declared the public will 
not only have telegraphic facilities at rea- 
sonable rates but will have messages de- 
livered within a reasonable time, which is 
something the Western Union cannot be de- 
pended upon to do. 
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It is often a matterof considerable wonder 
to find the names of reputable engineers 
appended in the way of recommendation to 
an advertisement of something of very 
doubtful utility. How this may sometimes 
come about is, perhaps, explained by a 
recent occurrence in Galveston, Texas. Ina 
case in the courts there counsel argued that 
no reliance could be placed upon petitions 
promiscuously signed, but his argument 
was not held as being good by the Court. 
To demonstrate its soundness he prepared a 
petition calling for the hanging of one of the 
most respectable citizens, and actually ob- 
tained to it the signatures of all the court 
officers and of sixty business men. 
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The Rice Sand-Moulding Machine. 


We herewith present an illustration of this 
machine which is designed for making 
moulds for foundry use, where large quanti- 
ties of castings are required. Its simplicity 
can be appreciated, as the cut shows all 
moving parts except the template or follower, 
which is described hereafter. The machine 
has new features of operation, one being the 
fact that the pattern does not move, but is 
firmly attached to the bed of the machine, 
and is stripped by the rising of the flask after 
the mould is made. This new method 
enables it to turn out with equal ease a large 
variety of castings, the greatest accuracy 
being assured as to a perfect match and 
equal weight of casting, by the fact that the 
pattern never moves, and the depth it goes 
into the sand is governed by the template or 
follower, which rests solidly on the bed of 
the machine. 

The operation of the machine is described 
as follows: The movable box which sup- 
ports the flask and binder has an up and 
down movement about the pattern and tem- 
plate. At the bottom of the down stroke, 
the template or follower is exactly on line 
with the bottom of the flask, the pattern ex- 
tending above it into the sand. The pattern 
is stationary and immovable, being rigidly 
attached to the frame of the machine. The 
‘ follower or template about the pattern rests 
firmly on the bed of the machine during 
compression, and after the mould is formed 
it rises with the flask, supporting the sand 
while it strips the pattern, then slowly 
separates from the sand just before the flask 
reaches the limit of the upward stroke. The 
‘ cams shown inside the lower part of the ma- 
chine, raise the template as described, the 
stroke made by the cam-rods and pitman 
being nearly equal. The arched binder at 
the top is thrown to one side to take off and 
replace the flask, the cover attached to it 
holding the sand in the flask during com- 
pression. 

It operating the machine it stops automat- 
ically at the right distance above the limit,of 
the down-stroke (usually about 1} in.) ; this 
leaves the follower the same distance below 
the top of the movable box, filled with sand 
from the hopper behind the machine by an 
automatic movement of the sand drawer, 
and the binder secured in place. The ma- 
chine being started by movement of the 
friction clutch lever, completes its down- 
stroke, bringing the follower on a line with 
the bottom of the flask, thus forcing the 
surplus sand into it. After the upward 
stroke is completed the flask containing the 
mould is removed and another flask put in 
place for repeating the operation. The com- 
pression takes place at the line where the 
box and flask join, the density of the sand 
being greatest at the pattern and face of flask, 
and gradually decreasing in density as it 
nears the back, giving perfect vent and ob- 
viating the necessity of using vent wires. 
The capacity of the machine varies from 30 
to 60 finished flasks per hour, according to 
the facilities for removing the flasks. 

These machines are manufactured by the 
Peerless Manufacturing Company, Louisville, 
Ky. 

oe 

The Railway Review of London, says: 
‘*The progress made by co-operative socie- 
ties in this country has during the past few 
years been most rapid, especially in the 
northern districts. For example, the Man- 
chester district, according to the annual re- 
port for 1884, comprises 339,108 members, 
and the Newcastle district 95,994, while the 
London district shows a total of 61,891. 
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An agreement has been entered into 
between the Secretary of the Navy and the 
Assignees of John Roach whereby the un- 
finished cruisers Atlanta, Chicago, and 
Boston will be completed by the Navy 
Department under the agency of the as- 
signees. The Roach shipyard will pass under 
control of the Government, who will pay 
the contract price for the vessels, but 
they will be completed through the agency 
of, and the material for them will be fur- 
nished by, the assignees. 
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That Left-Hand Thread — Sackaiaiins | 
Frames and Cutting Down Expenses— 
Rum and a Machinist, 





By James F. Hoparr. 





‘‘T,ook here, Mr. Hobart,” said the fore- 
man in the tool-room of a big locomotive 
manufactory, ‘‘ how about that left-hand 
thread business? The boys are all ‘ getting 
on to you’ about that bolt racket, and some 
of the papers are coming down on this, and 
about grinding on a gear with sand.” 

‘They call them ‘freaks in the principles 
of machines and fancy sketches.’ Now, if 
there is anything true about those yarns, I 
wish you would tell me how the things were 
done.” 

It is all true, Mr. Tool-Maker. I never yet 
gave a fancy sketch in the American Ma- 
oninist. The ‘‘ scratched post” was true, as 
anybody can see by sending for a photo of 
it. The gear-grinding scrape occurred in the 
paper mill of J. B. Warren & Co., not fifty 
miles from Boston, and the left-hand screw 
business—well, Hobart did that trick him- 
self, and did it accidentally and without 
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was it? It was as pany. a 32- ‘tite 1 left- 
hand thread as was ever cut by a ‘‘sqush 
die.” Thirty-two threads to the inch, slick 
and clean, single-thread, and nothing scored 
or stumped about it. I looked at the dies. 
They were loose and ‘‘shackly” in the 
stock. One of them was in, bottom side up. 

I forged another bolt as near like the first 
as possible. It was cut as the first, and out 
came a good beginning for a right-hand 16- 


thread. 
The original bolt is somewhere among my 


effects, which are at present divided between 
two cities and a country town. I am look- 
ing for that bolt, and the day I get hold of it 
it starts immediately for the office of the 
AMERIOAN MAOnINIsT. 

A big railroad repair shop has got an up- 
right slotting machine. A locomotive frame 
is placed on a cob-house of blocks. One end 
of the frame rests on the table of the slotting 
machine, and is bolted thereto. 

After finishing up a piece of that frame, it 
is unbolted, raised up by the chain falls, slid 
along until a new place is reached, and then 
leveled, squared, bolted, and the cutting 
ceremony repeated. That shop needs one 
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malice aforethought. A steel bolt, 3x1”, 
was wanted. I forged it in an old heading 
tool, and upset it in the vise, which was a 
trifle large. When I went to cut the thread, 
I found the bolt about ,’,” in diameter. The 
only set of sixteen dies in the shep were 
forty years old, of the sqush pattern. The 
bolt being large, it only touched at the cor- 
ners of the dies, or in four places. The 
thread on said bolt was to be cut clear up to 
the head. I slipped the plate on to the 
middle of the bolt, tightened up the screw, 
while giving the plate two or three short 
turns back and forth to work the dies into the 
bolt as I tightened up the set screw. A 
little oil was put on top of the bolt to run 
down between the dies, and I began to turn 
the plate down toward the head of the bolt, 
or right-handed. 

Naturally enough, all this was done me- 
chanically, and I was thinking of other parts 
of the job, which was to be a boat lock 
which the boys could not pick or blow up 
with gunpowder. 

After five or six turns of the die-plate, I 
looked to see if the plate was not about down 
to the head. Instead of that, it was within 
+’ of the top of the bolt. ‘* What’s this?” I 
thought, stooping down and looking under 
the plate. I saw that it was cutting a thread, 


and out of curiosity kept on turning until 
the plate came off the end of the bolt. 


What 


man and nine days’ time to slot a frame. 
Hinklotive has rigged his shop for such 
work. We can send a frame up there this 
morning and get it back again to-morrow 
evening, all done in good shape. It was 
bolted to the big table of a triple slotting 
machine, and was never moved _ until 
finished. Our job was shifted fifty times. 
Hinklotive’s job was true and square; ours 
was ‘‘? ? ?.”” We do this thing right along. 
Why? Nine days against one day! Our 
road has cut down expenses (?) in every con- 
ceivable way. They have figured everything 
down fine. Wages are down to hard pan. 
They are not doing any new work, yet why 
is this done? 

It is done to tickle the stockholders ; that’s 
just why. Ilere is a repair shop that is run- 
ning all the time. It is expected to run. 
We can discharge 100 men at any time when 
the stockholders and directors feel a little 
economical. We can discharge them to-day 
and hire them again to-morrow, and every- 
thing is lovely, but let us show a bill from 
Hinklotive, reading: ‘To slotting 2 loco- 
motive frames, $12,” and we get into hot 
water and hot brimstone right off. Such 
expenditures must be cut down. They are 
extravagant; so we are forced to do the job 
on our own little slotter, and let it cost $54! 

There is rottenness in this business. When 
Ezra and Sampson are set to overhauling and 











rebuilding twelve ratchet drill-stocks, ther; 
is moré rottenness in the business. Ezra an: 
Sampson worked two weeks on twelve dril!< 
They used up some good vise steel and 
good lot of the blacksmith’s time. Th« 
rebuilt those drill stocks thoroughly. Wh« 
done, they were not quite as good as nev 
Ezra gets $2 25 per day, and Sampson get 
$2 50. Twelve days, at $4.75 per day. Ju: 
$57. We bought some new drills the oth« 
day. They cost us $30 per dozen. Th: 
drill-stocks Ezra and Sampson overhaule:! 
cost $30 when they were new. 

Query: Who saved that $27.50? Verily 
we must make a reduction in cost of repairs 
and round-house work. We must ‘reduc: 
the force of mechanics, or curtail the hour: 
of labor, or both.” We have not yet decided 
which. 


John had a good job in a paper-mill repai: 
shop. He got $3 per day, not much Sunday 
work, and got ‘‘ time and a half” for over 
work. John had a pretty wife, and thought 
a great deal of her, as he should. John had 
been quite a wild boy before he got married 
and used to ‘‘ work the growler” consider 
ably. 

John and Mary had gone to housekeeping 
in asmall way. They were buying ‘‘ house 
hold gods” one by one, and had both got 
well clothed up. They were getting along 
finely and everything was lovely, until one 
night Mary said: ‘‘O, John! I wish we had 
a glass of lager beer. Go out and get one, 
will you?” John hesitated. He knew his 
old weak point, and Mary knew it too, but 
she did not think. She said again: ‘‘I wish 
you would, John.” John said no more. He 
thought ‘‘a little lager is nothing ;” so he 
went out and got three bottles. They drank 
a bottle and sat down to a quiet game of 
dominoes. 

The job was done. In half an hour, John 
was crazy for drink. The other two bottles 
were emptied, and only seemed to aggravate 
his thirst. He went out, in spite of Mary’s 
protestations, and in two hours he was 
beastly drunk. It was four days before he 
showed up at home. Mary went out to look 
for John. She met a friend (?) who induced 
her to go home with her and take a glass of 
wine to ‘‘ keep up her spirits.” She took 
two glasses of wine and her friend went 
with her to find John. They went into 
several places where the friend was ac- 
quainted, and more wine wasdrank. Mary’s 
money gave out and the pawnshop got her 
nice black dress. 

John got out of money while Mary was 
out. He went home drunk and half crazy. 
‘*Mary will help me stay in” he thought as 
he stumbled along. No Mary—the house 
was empty, and sick at heart and wild for 
more drink, John caught up his good over- 
coat, rushed out, and pawned it. They were 
both on a terrible spree. His appetite had 
overcome him, and Mary had been driven 
crazy by a single taste. Her love for it was 
inherited, and a single glass lighted the 
fire. 

In two weeks that happy little home was 
empty. John and Mary had met but once 
during that time. Then, neither spoke to 
the other ; they were both eagerly snatching 
up their household treasures to pawn for 
rum. One morning they met again. This 
time it was in the police court. Both were 
held to answer for charges of drunkenness. 
A friend interviewed the judge, and John 
and Mary, with averted eyes and hanging 
heads, walked away together. 

They went to boarding. We talked with 
John’s boss, and he went back to work. 
The next Sunday he was drunk again. His 
job was lost to him forever. He left the 
city, his wife went with him. We have 
heard but once from him for four years. 
He may be dragging out a miserable exist 
ence, cursed by rum and loathed by men, 
but we hope he has quit forever the rum 
drinker’s habits. Ile may read these lines 
and recognize the hand that penned them. 
We hope he will, and add his testimony. 

I{ere was a happy home wrecked by a heed- 
less wish. How easy would it have been to 
have averted the whole trouble if either had 
‘‘only thought.” There are many Johnsand 
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Marys in our wide world, and may they all 
realize the woe and misery which a thought- 
less wish may bring to them. There is just 
one way to do when we are tempted: Say 
No, and stick to it. 

Let us beware, when we ask a man to ‘‘ go 
and have a glass of beer.” Perhaps we note 
the start, a flush and a sudden paleness as he 
feebly says ‘‘No.” Don’t urge that man. 
Ile is trying to conquer the worst devil that 
ever men fought. Don’t tempt him. If 
you cannot offer him any encouragement in 
his heroic undertaking, at least let him 
alcne, and do not add fuel to the fire he is 
trying to extinguish. 

—-_> 
Compound Locomotives. 








A correspondent of the Hnglish Mechanic 
has this to say of the compound locomotives 
on the North-Western Railway : 


These, as you are well aware, were de- 
signed chiefly with the view of reducing fuel 
consumption. There are two classes of com- 
pounds, the small or ‘‘ Experiment” class, 
working with 150 lbs. pressure, and the big 
or ‘* Dreadnaught” class, working with 175 
lbs., and weighing over40tons. Both classes, 
however, really work at pressures con- 
siderably higher than the nominal figures, 
which is to be borne in mind in considering 
the results yielded. 

One fact in reference to the compounds ad- 
mits of no contradiction—they are unable to 
attain the highest speeds. Up to about 50 
miles an hour they are well enough, but back 
pressure in the big cylinder, stiffness of work- 
ing, or some other cause prevents the proper 
running of the engine when this rate is ex- 
ceeded. However great the emergency, a 
compound cannot exceed its normal pace 
down-hill, and thus it happens that if by any 
mischance time is lost up-hill, the train has 
to come in late, for time cannot be made up 
down-hill. With some of the fastest trains 
it is all but impossible for the compounds— 
small ones at any rate—to keep time. No 
compound yet has ever kept time with the 
10.10 between Bletchley and Rugby, or is 
likely to. I much doubt if they could man- 
age the 12 noon, Euston to Rugby. The 
facts relating to the speed power of the com- 
pounds are more than even sophistry can 
distort; and whilst, therefore, the number 
which have been built is cause of astonish- 
ment, it is merely another instance of the 
pertinacity of engineers. 

Next to time lostin running, comes time 
wasted in starting. Sometimes compounds 
have not merely delayed, but have absolutely 
refused to start at all until assisted by 
another engine. With heavy trains half a 
minute to a minute is often lost on starts, 
especially if the gradient is unfavorable. 
Of course, other engines do so, too, some- 
times, but not to the extent the compounds 
do. 

It is not easy to get at the coal consump- 
tion, but inquiries tend to show that drivers 
receive no more coal premiums than for- 
merly, if as much. Iam induced to believe 
that no coal really is saved, a view which is 
supported by the trial on the South-Western. 
If report is correct, the number of failures 
with compounds is abnormally high and 
general repairs expensive. The oil required 
for lubricating purposes is also very con- 
siderable. 

There may be amongst your numerous 
readers some one who will do battle for the 
compounds, and give us the other side of the 
case. On the North-Western I have searched 
in vain for an official or servant who will 
say a good word for the newengines. Many 
a time have I been met with the reply, ‘‘ We 
must not say anything aboutthem.” Every- 
one dislikes the compounds, though it would 
not do to express it. Hence the reticence of 
the drivers. But when a driver has a good 
engine, did anyone ever find him unwilling 
to expatiate on its merits? 
pie 
Crystallization of Iron, 





From Tue LoooMorivE, PUBLISHED BY THE 
Hartrorp Borer Insuranoe Co. 

Tbe question of the crystallization or 
molecular change in the constitution of iron 
under strain in such structures as bridges, 
boilers, etc., has always received consider- 
able attention, and been the cause of much 
discussion. It has recently been revived, 
so that a few words upon the question so far 
as it relates to boilers may not be out of 
place here. 

In the first place, it is assumed by the ad- 
vocate of the crystallization theory that a 
moderate amount of strain, well within the 
limit of what would be considered safe, will, 
if long continued or often repeated, ulti- 
mately cause a crystallization of the mate- 
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break at a much lighter load than would be 
required if the material were new, or with 
a load which would be perfectly safe if the 
crystallization had not taken place. Many 
examples have been cited to prove the cor- 
rectness of this theory, and it has many able 
and earnest defenders. But we do not think 
it true, at least in the sense in which it is 
generally taken. 
We have found that plates taken from 
boilers after a period of service of upward 
of twenty-six years were as good as new, 
and stood the test of flanging perfectly well. 
This they would not have done had they 
been deteriorated by the strains to which 
they were subjected during their long period 
of service. 

It is a very frequent thing for boilers 
which have served a long term of useful life 
to be cut up, and the plates found to be in 
good condition. 

One element which no doubt has furnished 
much of the material for argument in favor 
of crystallization, is the fact that in built up 
structures of all kinds, calculations of stress 
are made upon the assumption that the 
proportions and workmanship are so nearly 
perfect that the strains on the various parts 





are just what they are supposed to be. 
may lead to serious error; for it is quite 
within the range of possibility, if not of 
probability, that proportions and workman- 
ship may be so much in error that when the 
structure is put together, the strains, instead 
of being uniformly distributed as they may 
have been originally intended, are so much 
localized that some portion may give way 
in a comparatively short time, and this in 
turn is quite likely to bring undue strain 
upon some other part, which fails in its 
turn, and may eventually lead to the destruc- 
tion of the entire structure, while the true 
modus operandi of its failure may be un- 
suspected, and the result very naturally be 
attributed to some form of deterioration of 
the material. 

For instance, we once saw a boiler in 
process of construction, and the operation 
of riveting was a marvel indeed. The holes 
didn’t seem to come fair somehow; so two 
men with a drift-pin and sledge-hammers 
brought them fair. But the seam, when 
finished, was a curioussight. ‘‘ Notstraight 
by two inches,” was the expression of one 
disgusted mechanic, and it seemed about so. 
It would be interesting to learn just how 
uniformly the strains on this seam would be 
distributed when the boiler was under steam, 
and just what its real factor of safety would 
be, compared with the calculated margin. 
These examples show how possible it may 
be for engineering structures to fail when 
the factor of safety is supposed to be large 
enough to meet any contingencies, when in 
fact there is no margin of safety; the 
strength of the structure as a whole being 
no greater than that of the weakest point. 

But in the case of those portions of a 
boiler exposed to the direct action of the fire 
the case may be different, so far as deteriora- 
tion is concerned. Here we have that most 
powerful of all physical forces, heat, to deal 
with, and this force will produce structural 
changes in any known substance if the con- 





rial, which renders it brittle and liable to 


ditions are right. 
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On this point our experience teaches us | 
that where a boiler is made of good material, | 
well put together, and properly cared for, no | 
portion of it will suffer materially from | 
melecular changes during the ordinary life- | 
time of a boiler. But on the other hand, if | 
the boiler be made of bad material, or if the} 
feed-water is of such a quality that much 
scale or sediment is formed, and it is not 
kept cleaned out properly, then the habitual 
overheating, which is possible, may so 
change the structure of the iron that it may 
be unfit for the purpose. But under these 
very unfavorable conditions we have known 
boiler iron to retain its good quality until 
actual overheating had occurred to such an 
extent that rupture occurred, simply because 
the plates were red-hot, and very weak in 
consequence. Good iron in such cases will 
generally rupture locally and no serious dam- 
age may be done, while if it is of a brittle 
character, the rupture may be so sudden 
and extensive that an explosion may occur. 

On the whole it is safe to conclude that if 
a boiler is well made, of good material, and 
properly cared for, we need have no fear that 
it will become unsafe through molecular 
change in the plates. 


Rich’s Grooved Chilled [ron Lathe 
Center. 





This is a very convenient tool for the 
purpose of cutting and squaring pipe, 
columns or other cored work. The groove 
allows a strong tool to be used entirely past 
the edge of the hole; the groove also admits 
of atool being worked in the hole far enough 
to true it up to the bevel of the center, true 
with the part faced. 

In cutting threads on thin pipe the 
groove permits of the thread tool being run 
back far enough to take up the slack of the 
feed screw, a point which the machinist will 
appreciate. 

The shanks of these centers are made of 
best machine steel, unless they are ordered 
made of tool steel; the centers are ground 
ready for use as soon as fitted to the lathe. 
Three regular sizes are made, fitting holes 
from 3” to 3”, }” to 5’ 
tively ; sizes will be 
wanted. 

The manufacturers are J. & G. Rich, 120 
N. Sixth street, Philadelphia. 


, yy 


, and 1” to 7’ respec- 


larger furnished if 


ae — 
The St. Louis Railway Register which has 
been hurling its choicest anathemas at the 
Ohio & Mississippi Railroad since it was re- 
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LETTERS FROM PRACTICAL MEN, 





Light Wanted on the Shafting 
Question. 


Editor American Machinist : 


I think a recent writer in the AmMERIOAN 
Macninisr struck the right chord in asking 
for particulars about turning shafting. I 
have turned considerable shafting, and have 
heard lots of stories about it. 

One man said 300 feet of 2,%,"’ shafting was 
a day’s work at an establishment in St. Louis. 
The only information I could get from him 
as to how it was done was that they hada 
new lathe from ‘‘ Down East,” and a man 
came with it to run it. 

Another saw a 16-foot length of 2,7,” 
shafting turned in exactly 35 minutes. His 
description of the lathe was: ‘It was a 
double-header, and had three tools.” Another 
concern gets away with 300 feet in ten hours, 
and so on. Most shops have some sort of a 
rig for turning shafting, but few of them can 
turn one-third as much as we hear and read 
about. There are lots of men who want to 
know how it's done. 

If proprietors cannot afford to buy a shaft- 
ing lathe, they could be persuaded to buy a 
gocd rig for the purpose if it was in the mar- 
ket. Somebody ought to make one, and 
with it furnish tables of speeds and feeds. 

What makes articles from such writers as 
Hobart and Richards so interesting is, they 
tell us how the job was done. Will some one 
imitate them by telling us just how to turn 
300 feet of shafting in ten hours? I can 
assure them the information will be appre- 


ciated. F. L. Jonnson. 


Why So Much Sunday Work ts Done. 
Kditur American Machinist : 

I have read with some interest the various 
comments and suggestions about Sunday 
work. Since the Saviour’s disciples, on the 
Sabbath day, plucked the ears of corn and 
did eat because they were hungry, and were 
not rebuked by the Master, so men ever 
since have had an abnormal appetite, and 
have felt compelled to work on that day to 
satisfy its cravings. ‘There are asses and 
oxen continually falling into pits in these 
days, as there were in the days when the 
Pharisees held the positions of moral law- 
givers in Jerusalem, and, in many cases, 
though they tumble in on Monday they are 
allowed to remain there until Sunday, if, 
after due examination and deliberation, the 
conclusion is reached that the brutes will 
survive till then. 

This point, however, has been well venti- 
lated, and, I think, all will allow that there ave 
some cases when labor must be performed on 
Sunday, which will result in the greatest 
good for the greatest number. But there is 
one point which has been overlooked, and 
which seems not to have been thought of, 
and I doubt not the statement will be ques- 
tioned. It is this: I have found during 20 
years’ experience that the bulk of the Sun- 
day work which is done, is done because it 
is the wish of the men who do it. While I 
have had little experience with Sunday work 
for outside parties, yet | have found that the 
repairs required to keep in order a plant in 
which are several engines and boilers can 
and would mostly be done nights or on _holi- 
days, were it not for the anxiety of the men 
to do the work on Sunday, rather than at 
any other time, and the yielding nature of 
the boss who permits them to do so. I have 
repeatedly had work to do which, in all like- 
lihood would take but a few hours, and have 





fused an annual pass over the line, has been 
trying to persuade its readers that the net 
earnings of the road are decreasing at a fear- 
ful rate. On the other hand the state- 
ment of the Ohio & Mississippi for the six 
months ending June 30, shows that the net 
earnings have increased 106.6 per cent. over 
the first half of last year. We know of no 
other cause of the increase than the deter- 
mination of the managers to require the 
Register editor and other newspaper men to 
pay their fare like other people when they 
travel by rail. 
wise, and perhaps some of them that have 
defaulted on the interest of their mortgage 
bonds may soon be able to pay up. 


Let other railroads do like- | 


'as often been asked by the men, whom I 
| have told to do the work at night after shut- 
| ting down, if they could not do it on Sun- 
|day, urging, among other reasons, that it 
‘could be done better and with less danger 
| by daylight than at dark. 

I venture to say that there are men in 
|every shop,who, if they could privately elect, 
| would vote to work at least ever alternate 

Sunday. I say privately, because there is a 
‘a certain regard paid to the moral law and 
| public opinion thereon. 

I remember some ten or twelve years ago 

that the general manager of one of our larg- 
| est railroads issued orders that no overtime 
be made that was not absolutely necessary. 
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This order had often been given before, and 


with but little effect—there seemed to bea 
tremendous lot of necessary work—but this 
time he clinched the matter with the order 
that when work had to be done, only single- 
time would be allowed for it. This was a 
terrific blow at Sunday work, and I venture 
to say that it was reduced 75 per cent. in- 
stanter, and the great force which caused the 
order to be obeyed was the sturdy opposi- 
tion of the men to do extra work for single 
pay. Now, don’t imagine that I think all 
the fault lies with the men. By no means. 
One great fault is, that employers pay extra 
for this kind of work, thus making an in- 
centive for men to do it. Remove the in- 
centive and see it stop. 

But I hear some one ask, ‘‘ Are you advo- 
cating that the poor laboring man should be 
compelled to work on Sunday for single 
time?” No. I think that if he has to work, 
he should get extra pay for it; but so long 
as he gets it, a large proportion of the work 
will be done on Sunday. 

The whole thing I have used all these 


words to say can be summed up in this_ 
‘“‘TIf men received time and half- 


query : 
time for all overtime made, except on Sun- 
day, and single time for Sunday work, how 
much work would be done on that day, 
think you?” Q. E. D. 


Making Tight Boilers Without 
Caulking. 
Editor American Machinist: 

The question about making tight boilers 
without caulking as brought out in the dis- 
cussion on boiler construction by the master 
mechanics, brings to mind one phase 
of the subject that has often occurred 
to me and one I have never heard 
broached, and that is, that certain 
edges of the sheets should be punched > 
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A Remedy for Defects in Heavy 
Forgings. 
Editor American Machinist: 

I think a little discussion on the above 
subject will be of a nature to throw light on 
this important branch of industry. If you 
have ever watched the making up of piles of 
scrap for blooms in a forge, you have very 
likely seen what I wish to call attention to, 
viz., pieces of iron with possibly an eighth 
to a quarter of an inch of rust and dirt on 
them, or, may be, a large nut or some hollow 
piece of iron, filled with gravel or some 
foreign matter that is not a very good flux 
for welding up iron scrap. A great many 
times a small bit of brass, copper or galvan- 
ized iron will find its way into the scrap 
heap, and thence into the furnace. 

Now, we know that any one of these will 
cause an imperfect weld in the bloom, then 
it goes into the forging, and the result is a 
defective piece of work, the outcome of 
which we have seen many times in the way 
of heavy repairs on engines and other heavy 
machinery. 

I recall a case that came to my notice a 
few days ago, in which a large connection 
was landed on the dock with a flaw in it 
that had been discovered, and a new rod 
was got out and put in its place, which 
would very materially reduce the profits of 
the job. 

But what is the remedy? How shall we 
get rid of this dirt and stones, and be able to 
discover the bits of brass and copper ? 

My suggestion is that a tumbling barrel be 


constructed, with openings to suit the scrap | 


that is to be worked, and the dirt will take 





from different sides, and that for two 
reasons. First, the die is, and by rights 
ought to be, longer than the punch. 
This produces a conical hole. When 
both ends of a sheet are so punched 
from the same side and rolled into a 
hoop and the holes brought to coin- 
cide, the result is as shown exagger- | 
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shown in end view, #” wide, down to the 
ends; fit pieces in these slots for liners. 
One end as d fits in a plate or base, and the 
collar ¢ is fitted to the other end. This col- 
lar has through it two holes, beveled out, 
for the metal to run in. The box is filled 
standing upright. Clamp the box to liners 
with the shaft standing in base-plate, put on 
collar and pour in metal; when set, wrench the 
collar around with a lever; that cuts off the 
sprues, then lift off collar, turn it over and 
the sprues will fall out. No loss of metal 
here. 

The holes part way through the collar can 
be made larger, forming asort of basin, but 
should be a quick taper, so the metal will 
fall out when the collar is turned over 

B.A. D. 


Balancing High-Speed Engines, 
Hditor American Machinist: 

It may be interesting as well as instructive 
to C. L. Redfield (AMERICAN MAoninist, 
Aug. 15, 1885), and others, that the subject 
of the ‘‘over-hang” connecting-rod in bal- 
ancing steam engines and other machinery, 
was thoroughly discussed in a paper by Prof. 


8. W. Robinson, before the American So- 


Fig. 1 








where she has been hauling freight over th: 
heavy grades between Laramie and Green 
River during the last sixty days to demon 
strate the virtues of the Wootten patent fire 
box, which is specially arranged for burning 
waste coal. Lngineer E. J. Rauch says th 
trial is so satisfactory that the Union Pacifi: 
road will adopt the device, and the Santa F. 
road will try this engine with the same end 
in view. The engine is rented out to roads 
wishing to try her at $50 per day and ex 
penses, but the patent is owned by the 
Wootten Railroad Switch Company. Shx 
came in from Cheyenne Tuesday with « 
train, but the Denver and Rio Grande folk: 
preferred to disconnect and tow her over 
their line on which she left last night.” 

RE 


Responsibility of Railroads in England, 





A suit against a railroad company was 
tried in Manchester, Eagland, a month ago be- 
fore a special jury. The widow of aman who 
was killed in an accident on the road a year 
ago sued the company for compensation. 
When the accident occurred, the train (which 
was a long one) was approaching a siding at 
forty to fifty miles an hour, on a ‘forty 
chain” curve, down an incline 1. foot in 24. 
The outside web of the right-hand crank 
axle of the engine broke, and although 
steam was at once shut off, the train was 
derailed by tearing up the check rail, and 
nineteen persons were killed and five others 
subsequently died of their injuries. It was 
contended by the plaintiff that the flaw in 
the crank axle was so plain as to have been 
easily discoverable before the accident; and 
secondly, that the company was guilty 
of negligence in not equipping the 
train with an automatic brake. A 
Smith vacuum brake was used. 

Druitt Halpin, a consulting engi 
neer of high standing, testified that 
assuming the check rail penetrated 
through the bottom of the tender after 








ated in Fig. 1; whereas, if the two 
ends of the sheet were punched from 
opposite sides, the result would be as 
shown in Fig. 2. A rivet is more 
likely to fill properly when driv- 
en ina hole like that in Fig. 2 
than in Fig. 1. 





Fig. 2 





Smith’s vacuum brake had been put 
on, it would take the brake off, and 
if not on it would have prevented it 
being put on. Had such an accident 
occurred with atrain fitted with the 





automatic brake the effect would have 
been to have applied the brake to the 
train, and if the brake had _ been 








already applied it would have locked 
the brake, and prevented the 
men taking it off. In his opin- 
ion all trains should be fitted 





In the second place, a row of 
holes punched in a sheet of met- 
al, tends to produce the result 
exaggerated in Fig. 3. When 
two sheets so bent are brought 
together as shown in Fig. 4, and 
closed down at the rivet holes, 
they are pretty sure to be tight 
between the rivets. If the 

















sheets were bent as much as 
shown by the drawing and riv- 
eted by a machine that had no device for 
closing the sheets, then the result might be 
bad, as the rivet would be likely to swell 
out and form a fin between the sheets, but as 
the sheets are curved but slightly in punching, 
and brought together with a closing device, 
the space between the sheets would be too 
small for the fin, and yet curved enough to 
insure a tight joint. Joun E. Sweer. 


A Word Wanted. 
Editor American Machinist : 

‘‘The drill cuts larger than itself.” The 
invention of a simple, but expressive word 
to take the place of the above awkward 
sentence would be a boon to teachers in the 
machine shop. The beginner can at once 
understand, dull, sharp, straight, crooked, 
soft, nard, and very soon learn what ‘‘ wob- 
bling” is; but of that condition of the drill 
which makes it cut larger than itself, and 
which has no name, the teaching must be 
from first principles upward. One way to 
test adrill, is to start in to a full size cut and 
stop the press with the feed on. The lip 


which cuts ahead of the other one, and 

leaves a ridge, or ring, for the other to take 

out, is the one which needs grinding back. 
F. J. 


MASTEN. 


care of itself; the brass and copper will be 
polished and expose itself. Let this be 
tried on one ton of scrap, and it will be sur- 
prising to see the amount of dirt being rolled 
every year for iron. Kip. 
Babbitt Metal and Babbitting Boxes, 
Editor American Machinist : 


I frequently see inquiries about the com- 
position for lining metal for boxes. The 
particular’ quality of metal that will serve 
the best purpose must be determined by the 
nature of the duty required. For instance, 
a slow-running, heavy bearing does no 
require as hard metal as a heavy, quick-run- 
ning one. I have used the following for dif- 
ferent purposes: 

Lead 5, antimony 1. 
Lead 8, ” i. 
Tin 25, si 2, copper 1. 
Tin 8, o 2 ie * 


“» 


The last-named is the best I have ever tried 
for saw arbors with self-oiling boxes. 

I make a rig for babbitting boxes that 
works entirely satisfactory, saving time and 
metal. It is shown in the sketch. The 
body from a to > is turned the required size 
for box, and the ends turned, say 4” all 
around smaller. Then mill out two slots, as 





ciety of Mechanical Engineers, and published 
in the AMERIOAN Maontnist, November 5 and 


2, 1881. C. A. Smirn. 


—_ 
The Tribune-Republican, of Denver, says : 
‘*Probably the heaviest engine ever run 
through this city (ninety tons) laid over yes- 
terday in the Denver and Rio Grande lower 
yards, waiting for last night’s 9.55 train to 
take her to Santa Fe, where she is to run on 
the 200-feet-to-the-mile, 24-mile-long grade 
between Trinidad, in Colorado, and Baton, 
in New Mexico. There is a 2,800-feet tunnel 
on this line, and on this grade are run the 
heaviest locomotives in the country. Two 
sixty-ton engines are required to take a pas- 
senger train of six coaches up the big grade, 
one before and the other behind, because if 
the engines were doubled up, should a coup- 
ling break, the cars might get beyond con- | 
trol and be dashed to pieces down the grade. 
It requires two hours and forty minutes for 
the ascent ; but descending, how they do fly 
sometimes! making flying switches that 
would sink the hearts of the switch-house 
men at the New York Grand Central Depot 
clear into their boots. No. 833, of the Phila- 
delphia and Reading Railroad, the locomo- 


‘tive in question, came from Laramie City, 





with automatic brakes. With 
such a brake the train would 
have been brought toa stand in 
about 250 yards. 

Mr. Perry F. Nursey, con- 
sulting engineer and editor of 
Tron, gave similar testimony. 

The company had been warn- 
ed before the accident that 
their trains were not safe with 
out automatic brakes. 

In giving his charge the judge said he 
would leave it to the jury, telling them what 
was the law as to negligence, whether as 
matter of fact it was negligence on the part 
of the company to run their trains without 
an automatic brake. It was difficult to say 
categorically what negligence was, but he 
might put it that if a railway company neg- 
lected to use any appliance to secure the 
safety of passengers which was almost uni- 


| versally approved of and used, that would 


be negligence. If all the railway companies 
in the kingdom but one used an automatic 
brake, it would be a question for a jury 
whether that one company was guilty of 
negligence, even though the brake used was 
one which had for years done its work satis- 
factorily. The jury should be satisfied 
whether negligence caused the accident. 

After such instructions the jury brought 
in a verdict that the company could not be 
charged with negligence upon either ground 
of complaint. It seems, therefore, that au- 
tomatic brakes must come to be almost 
universally used in England before railroad 
companies can be held responsible for loss 
of life through neglect to apply them to 
trains. This is a queer legal construction, 
It would not hold water in this country. 






A New Exposition. 





The following circular has been issued 
from the northern headquarters of the North, 
Central and South American Exposition, 234 
Broadway, New York. The new Exposi- 
tion seems to be organized upon a good 
foundation. It will doubtless be well 
patronized, and will be a good place to dis- 
olay machinery, especially for Southern and 
Spanish-American trade. 


NorTHErn HEADQUARTERS OF THE 
Nort, CENTRAL AND SoutH AMERICAN | 
EXPosItTIoN, 

‘34 Broapway, New York, July, 18, 1885. 


Hardly had the World’s Industrial and 
Cotton Centennial Exposition closed its doors 
at New Orleans on the 3lst of May last, 
when a new corporation was formed under 
the above title, with an ample capital, for 
the purpose of opening a new exposition 
juring the ensuing fall and winter, which 
shall be conducted on purely business 
principles, and which shall, if possible, 
excel in extent and completeness even the 
famous exhibition of last winter, which now 
stands as the greatest hitherto known in the 
history of the world. That this hope will 
be realized is already assured by letters and 
applications for space from all sections of the 
country. 

The North, Central, and South American 
Exposition neither asks nor expects pecun- 
iary aid from the general government. It 
has purchased at a low figure the entire 
buildings and plant of the World’s Exposi- 
tion, and is now fully organized for business. 

The board of managers consists of the 
following gentlemen, representing all sec- 
tions of the United States: 

Samuel B. McConnico, of New Orleans, 
President: Samuel H. Buck, of New Orleans, 
Director General; George M. Pullman, of 
Illinois; C. H. Barney, of New Jersey; R. 
S. Howard, of New Orleans; John B. Mead, 
of Vermont; George L. Shoup, of Idaho; 
Thomas L. Airey, of New Orleans; Frank 
Bacon, of Kansas; A. J. McWhirter, of 
Tennessee; B. D. Wood, of New Orleans; 
E. W. Allen, of Oregon; Thomas J. Wood- 
ward, of New Orleans; A. L. Abbott. of 
New Orleans; Richard Sinnott, of New 
Orleans. There is also an advisory commit- 
tee of one hundred of the principal citizens 
of New Orleans. 

The leading object of this new exposition 
will be to develop more intimate trade-rela- 
tions between the 55,000,000 producers and 
consumers of the United States and the 
48,000,000 producers and consumers of 
Mexico, Central America, South America, 
and the West Indies; in other words, to 
stimulate an exchange of our surplus manu- 
factures for their surplus raw materials. 

The imperative necessity for a new com- 
mercial movement in this direction can best 
be appreciated by reference to the fact that 
of a total annual demand from those coun- 
tries, amounting to $475.000,0000, the United 
States supplies but $77,000,000, or 16 per 
cent. Of the total annual exports of those 
countries, amounting to $479,000.000, the 
United States takes but $168,000,000, or 36 
per cent. In other words, the exchanges of 
Central and South America are mainly with 
Europe. 

To deflect this great and rapidly-increasing 
trade to our own ports is one of the funda- 
mental objects of the exposition. Situated 
as New Orleans is, in the geographical and 
transportation center of the Western Hemi- 
sphere and near its center of population, it 
is the place above all others to inaugurate a 
hemispherical commercial policy. 

While especial attention will be paid to the 
commercial interests of the three Americas, 
it is assured that large and interesting foreign 
exhibits will be forthcoming. 

The Exposition Buildings cover nearly 
sixty acres, the main building alone having 
thirty-three acres under one roof. The col- 
lective exhibits of States and Territories will 
cover some ten acres more. 

The Exposition will open November 10, 
1885, and remain open until March 31, 1886. 
To the opening will be invited the President 
of the United States. of Mexico, and all the 
Spanish-American Republics, the Emperor 
of Brazil, and the Governor-General of Can- 
ada. 

The undersigned, having been placed in 
charge of the interests of the exposition in 
the Middle States, an office has been opened 
at 234 Broadway (opposite the Post Office), 
in New York City, where detailed informa- 
tion may be obtained, and blank applications 
for space will be distributed. 

The co-operation of the press is earnestly 
solicited, and newspapers in the States of 
New York, New Jersey, Pennsylvania, and 
Delaware are requested to favorably notice 
the exposition, as a matter of public interest. 

Correspondence from business men and 
intending exhibitors is respectfully invited, 
and will receive prompt attention. 

C. H. Barney, 
Managing Director for the Middle States. 
J. C. TRUMAN, 
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Laying Out Sheet Iron and Boiler Work. 





By GrorGE MARSHALL. 





SEOOND PAPER. 





THE CONR AND FRUSTUM. 
These are the simplest forms to be laid out. 
They are, as here referred to, simple, plain 
ones; others will, in the future, be noticed. 
To lay out a cone of any size, it is well to 
make a full-sized sketch of the piece you 
require. Fig. 1is a side view of a cone, 
Fig. 2 that of a frustum of a cone. 

To lay out this piece, where practicable 
set your compass or trammels, one point at 
A, Fig. 1, and the other at B, and de- 
scribe a segment or part of a circle, sufli- 
ciently large to equal the circumference of 
cone at large end; and from any point on 
this circle, measure off your circumference 
according to rule laid down in last paper, 
adding or subtracting thicknesses of iron as 
described. If you desire to make a cone, 
you will then draw lines from the measured 
points up to A, add your laps, and the 
figure is complete. 

If you desire to form the frustum of a 
cone, you will describe a segment of a circle 
as already stated, then alter your compass 
points to the height you require the cone to 
be, and strike another segment of a circle, 
and the measured points on the base or large 
end of cone carried up to the apex of cone 
at A will give the circumference at the small 
end, after which add laps as already de- 
scribed. 

It may be necessary to say that in laying 
out work, accuracy in measuring distances 
and squaring of lines are absolutely essential 
for producing good work. In Fig. 1, by 
dotted lines, I show the upright or perpen- 
dicular line square with the base or bottom 
of cone. I also show a dotted line on same 
figure representing the height of frustum. 
In Figs. 3 and 4 the work laid out, accord- 
ing to Figs. 1 and 2 is represented. The 
dotted lines represent the lap allowance. 

In laying out this piece the diameter to be 
calculated is represented in Fig. 1, by B and 
C, not by the circle described; that being 
the shape of the piece when laid out, and 
having no connection with diameter or cir- 
cumference. I mention this as I have found 
many young men to whom I have given in- 
struction calculating the circumference of 
the circle rather than the base of cone, and 
the same error I made when I first took 
instructions in this problem. 

The sketch, Fig. 4, gives a view of the 
piece laid out, as in the preceding case 
dotted lines represent lap allowance. This 
piece if cut out and rolled up will be equal 
in dimensions to Fig. 2. Should flange be 
required on one or both ends it would be 
necessary to make allowance for same ; this 
should be taken into consideration when 
selecting the plate of proper width from 
which to lay out the piece. It is at times 
necessary, in order to prevent waste of 
stock, to lay out a cone in more than one 
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4, + or whatever number may be best 
adapted for the greatest economy of ma- 
terial. 
ee eee 

The Louisville Industrial Exhibition 
runs from Aug. 15th to Oct. 24th this 
year. These exhibitions are always in- 
teresting and profitable to visit. 
tad 








Any skilled, industrious man in this 
country who will save a fifth of his wages 
can in a few years become a capitalist. 
Most of them could, if they would deny 
themselves awhile, save two or even 
three-fifths of what they earn.—S¢. Louis 
Miller. 

If our contemporary speaks from ex- 
perience we are glad to see it so prosper- 
ous and shall watch for the coming forth 
of its proprietor and all employes as 
capitalists ‘‘ in a few years.” 

Pe 


Hand’s Indicator for Use in Setting 
Out Piston Packing. 





The ordinary plan in setting out piston 
packing is to use a pair of calipers,or some 
substitute, for determining when the piston 
is central in the cylinder. The engraving 
represents adevice for this purpose design- 
ed to supersede the use of calipers, and to 
expedite the operation. It is calculated for 
use on locomotives, stationary and other 
classes of engines. 
To use this a bushing is bored to fit the tit 
or projection that guides and centers the fol- 





Piston Paokina INDICATOR. 


lower; the outer end of this bushing is turned 
to fit in the hole shown in back of indi- 
cator; a set screw holds this bushing in 
place in the indicator. The instrument is 
inserted in the cylinder, the point of the rod, 
shown below the barrel, in contact with the 
bore. 

This rod extends up through the barrel, 
its upper end for some distance being fashion- 
ed as arack, the teeth of which engage the 
small pinion that actuates the indicating 
hand. When in place, by loosening the 
knurled nut near the indicating hand, the 
latter is set at 0 on the graduated arc. 

If now the indicator is turned around, if 
the piston is central the hand will remain at 0, 


7 


the index scale. The graduations are such 
as represent one-hundredth of an inch out 
of center in the cylinder, but the motion is 
so multiplied at the hand that the graduations 
on the index are one-tenth inch apart. A 
variation hardly measurable in the cylinder 
is thus so magnified as to be very plainly 
shown on the graduated arc. 
The end of the rod passing through the 
barrel is by means of a long spiral spring, 
(inside the barrel) always kept in contact 
with the bore of the cylinder, and the index 
hand in a corresponding position. 
These indicators are made in a variety of 
sizes ; the one shown is intended for use in 
cylinders from 16” to 19” inclusive. 
Manufactured by S. Ashton Hand Manu- 
facturing Co., Toughkenamon, Pa. 

es _ 
The great Brooklyn Bridge employs 362 
men who draw pay. The president has a 
salary of $5,000; the chief engineer and su- 
perintendent, $6,000 ; first-assistant engineer, 
$4,000 ; second assistant engineer, $3,600: 
chief mechanical engineer, $2,000; first- 
assistant engineer (in power department), 
$1,300; two assistant engineers, $1,200 each. 
The master machinist gets $1,872 a year. 
Some mechanics are paid by the hour, as 
follows : 


cents. 
1 Assistant foreman, per hour... . 35 
1 Engineer, per hour................. 274 
3 Machinists, per hour............ ce ae 
6 Machinists, per hour................ 274 
1 Machinist, per hour... ............. 25 
2 Helpers, per hour................... 224 
1 Foreman blacksmith, per hour...... 50° 
1 Blacksmith, per hour............... 40 
S Helpers, per Bour... . ian .scccccsess 20 
6 Locomotive engineers, per hour..... 35 
2 Locomotive engineers, per hour..... 30 
8 Locomotive firemen, per hour....... 20 
1 Foreman of repairs, per hour....... 33 
1 Locomotive machinist, per hour..... 30 
1 Pipe fitter, per hour................ 3 


BRS 

The railroads of Pennsylvania employ 
about 70,000 wage workers, the working 
time of which is computed by the month. 
In no other industry in the State is the aver- 
age wage-worker assured as regular and as 
full working time as that given to employes 
in the service of railroad companies, and, as 
the necessities of the business require the 
employment of nearly every class of me- 
chanics, a table of wages paid to wage 
workers in the employ of railroad com- 
panies will show, if the value of full working 
time be taken into consideration, the highest 
average wages paid to train men, mechanics 
and laborers.—-Leport of Penn. Bureau of 
Industrial Statistics, 


6 ei a 
Recent experiments in Germany afford 
additional evidence of the practicability and 
economy of electric lighting for cars. The 
dynamo was driven from the axle of the bag- 
gage van. Besides the van, the train had a 
first, second and third-class carriage, and 
was lighted by twelve incandescent lamps. 
The light was perfectly steady at variable 
speeds, and during stoppages at stations. 
At the end of six weeks’ running the appara- 
tus was found in perfect order. The cost of 
the lighting is estimated at ten cents per 
lamp per hour. After awhile we shall have 
it. The indications are all favorable.— 
National Car Builder. 
ae 
A great deal is written in this country 
about negligence in the Patent Office, lead- 
ing to the issue of conflicting patents. We 
think, in this respect at least, that British 
patent laws or practice is no better than ours, 
as a very material part of the correspond- 
ence of technical journals there is devoted 
to showing that recently issued patents are 
for old inventions by someone else than the 


atentee. 
p entee 











tes 
The Railroad Gazette of Aug. 7, reports 
1,305 miles of new railroad built so far this 
year, against 1,859 miles for same time last 
year, 2,796 miles for 1883 and 5,667 miles for 
1882. This statement covers main track 
only. 


- ae 

According to the best figures obtainable, 
the blast furnaces of the country have over 
600,000 tons of pig iron onhand. There are 
227 furnaces in blast, the greater part of the 








piece, in such case Jay out in equal parts as 





if out of the center the hand will move over 


aw 
furnaces being out of blast, 
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Progress of Sieel Castings. 


We are pleased to be able to present this 
week a number of letters from master 
mechanics of the principal railroads of the 
country, giving their experience in the use 
of steel castings on locomotives in answer 
to our inquiries addressed to them. The in- 
terest taken in the subject at the convention 
of tne Master Mechanics’ Association in 
Washington, showed that the merits of steel 
castings for certain parts of locomotives are 
more widely appreciated than had been sup- 
posed by many who had not tried them. A 
knowledge of the results of experience in 
use is greatly in demand, and to collect the 
knowledge and make it public we instituted 
our inquiries. We present all the letters 
thus far received that give any experience, 
and must call attention to the universal con- 
clusion of all who have tested the merits of 
steel castings as compared with iron, in 
favor of the former. Those who have had 
the widest experience are the most positive 
in their declarations of the advantages of 
steel castings on locomotives. The genera] 
master mechanic of a road having over 4,800 
miles of track, and running 658 locomo- 
tives, who uses steel castings for various 
kinds of locomotive work, gives the results 
of experiments he made which demonstrated 
that cast steel stood a tensile strain of 86,000 
pounds, Ulster iron 60,000 pounds, and com- 
mon wrought iron 40,000 pounds. The steel 
elongated but ,'; of an inch when it broke, 
the common iron } of an inch and the Ulster 
iron 4 an inch. As he says: ‘‘ this shows a 
remarkable strength.” The superintendent 
of motive power of another road having 
about 3,800 miles of track, writes, that he 
uses steel castings entirely for crossheads 
and largely for rocker arms, and many other 
parts where he formerly used cast iron. He 
had used them for a number of years in loco- 
motive work and other machinery with ex- 
cellent results. On one leading road, as the 
superintendent of motive power writes us, 
the breakages of cast-steel crossheads ‘‘ are 
none ascompared with cast-iron for the same 
purpose.” Thisis an important thing to con- 
sider as broken crossheads often cause a 
great dealof damage. Another superintend- 
ent of motive power writes that the first 
cost of steel is about as three to one, but he 
believes the steel is cheaper in the end. 

The great drawback to steel castings has 
been the difficulty of getting them solid, but 
such has been the improvement in making 
them that this difficulty is now largely re- 
moved. Steel castings as made to-day are 
altogether superior to those made a few 
years ago. A perusal of the letters on our 
first and second pages of this issue will con- 
vince the most skeptical that steel castings 
for locomotives have been made a decided 
success. Their use will be largely increased 
and extended to other roads that have not 
given them atrial. This will be an advan- 
tage, not only to the companies, but to the 
public whoride over the roads, in strengthen- 
ing the security against accidents caused by 
breakage on locomotives. 

Ale 3 — 


Electric Motors on the Elevated Roads. 


It is now several months since the informa- 
tion was spread through the daily press and 
otherwise that everything was about in 
readiness for the trial of electric motors on 
the elevated roads in New York, and that 
these trials would be made in a few days. 
Trial is hardly the word, since, according to 
the expressions of those interested in the 
enterprises, success was assured, the trial 
being merely a necessary formality. Innu- 
merable advantages were to flow from the 
substitution of electric motors for the loco- 
motives now in use. The service was to be 
better, and unfortunate pedestrians obliged 
to cross the streets under the tracks were to 
be saved from water, oil and cinders, with 
which, mainly in other people’s imagination, 
they were deluged. These were to be the 
public’s share. Whether, in addition, the 
citizens were to be saved from the iron dust 
from the rails, wheels and brake shoes 
which, if reports are credited, must be 
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not been definitely stated. Great financial 
saving to the companies operating the roads 
was to compensate them for the change. 

But time flies, and those who have been 
watching and waiting for the electric motors 
have become tired in doing so; we are not 
over-stating it in saying that the general im- 
pression caused by the unexplained delay is 
that the companies controlling these motors 
do not dare submit them to a trial; that they 
are serving their purpose much better where 
they are. No one believes that trains on the 
elevated roads cannot be propelled by 
electric motors. Six months ago many be- 
lieved that such propulsion was practicable, 
but just now this number is comparatively 
small. The general impression is, and in 
this we share, that so far no electric motor 
has been devised that is suitable for this 
service, and that with present knowledge 
and methods it is not probable that one will 
be devised that will perform the required 
work as cheaply as the locomotives now em- 
ployed. These are doing the work, notwith- 
standing loose talk to the contrary, in a way 
that will, we believe, impress any unpreju- 
diced engineer who will give a little time to 
investigation, as being very satisfactory and 
at a very moderate cost, considering the 
nature of the service, both as to fuel con- 
sumption and maintenance. 

A good deal has been said and written 
about delays in getting the electric motors 
at work being caused by efforts to ‘‘consoli- 
date interests,” &c. True or not true, such 
stories are no longer believed. Expressions 
about the ‘‘ wonderful” power of the electric 
current are of no further interest. They do 
not move even the uninitiated. Nothing but 
successful trial will have an effect satisfactory 
in any degree. As the matter now stands 
the power required to move the trains on the 
road has been grossly understated. This 
may have been merely a mistake, but it does 
not inspire confidence in the advocates of 
electric propulsion. 

We hope these trials will not be longer 
delayed. Numerous patents control the 
manufacture and use of electric motors, and 
if they are good things this gives the public 
some rights in their enjoyment. We shall 
be glad to chronicle their entire success 
when it is demonstrated. 

ie 
Railroad Operations 


in 1884, 


Any one wishing to make a special study 
of railroad progress and railroad traffic in 
this country ean find abundant material in 
‘* Poor’s Railroad Manual” for 1885, lately 
issued. As far as extension of tracks and 
facilities for transportation are concerned, 
the study will show gratifying results; but, 
as regards net earnings and payments of 
fixed charges, there is much to contemplate 
that is unfavorable. The railroads of this 
country represent the investment of an im- 
mense capital, and employ a great army of 
men. Whatever affects their continued 
prosperity makes itself felt upon the pros- 
perity of the community at large, and con- 
versely whatever promotes or abridges the 
prosperity of the whole people has a corre- 
sponding effect upon the railroads. We 
quote an abstract of statistics given in the 
‘* Manual: ” 

The total railroad mileage of the United 
States at the close of 1884 was 125,379 miles 
—more than 45 per cent. of the total mileage 
of the world. The cost of this mileage, with 
its equipment, measured by the amounts of 
their stocks and debts, was $7,676,399,054, 
of which $3,762,616,686 was stock, $3,669,- 
115,772 bonds, and $244,666,596 unfunded 
debt. During 1884 there were moved 334.- 
570,766 passengers a total distance of 8,778,- 
581,061 miles, the average trip of each 
being 26.24 miles. The tonnage traftic of 
the year equaled 490,074,749 tons, each cf 
which was hauled an average of 114 66 miles. 
The gross traffic earnings of all the rail- 
ways were $770,684,908—a decrease from 
1883 of $53,088,016. Of these gross earnings, 
$206,790,701 were from passengers, #502,- 
869,910 from freight, and $61,024,297 from 
miscellaneous sources. Net traftic earnings 
were $268, 106,258, or 34.79 per cent. of the 
gross; and there were paid for interest, 
$176,694,302 ; and for dividends, $93,244,- 
835. 

It is next to impossible to arrive at the 





actual cost of building and equipping the rail- 


rapidly making consumptives of them, has roads, foritis well known that the roads never 
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cost a sum near as large as the aggregat: 
amount represented by the par value of thei: 
stocks and bonds. Yet they are all expectcc 
to earn enough some time in their history t 
pay interest and dividends upon the who), 
seven thousand six hundred and seventy-six 
million dollars. It is owing to Wall street 
and its methods that the railroad system o! 
the country is required to carry this mountai 
of financial obligations. The evil is no! 
over - production, but over - capitalization. 
When a railroad cannot earn full interes| 
upon the amount of bonds with which th: 
Wall street syndicates determine it shall bx 
loaded, the holders of these bonds, who, per 
haps, have been allured into purchasing by 
false statements, are placidly asked to com 
promise and take what the managers are dis 
posed to offer. In most cases, they accept 
the compromise, because, in a legal contest, 
they see that the managers have nine pvints 
of advantage out of every ten. Compromise 
have been many during the past year. 

The losses in new railroad ventures are 
large, but the capital is not drawn from the 
syndicates; it comes from the pockets of 
unsuspecting investors throughout the coun- 
try. A new lot of investors comes to the 
front every year, and the same old syndi 
cates go through with their capitalizing and 
compromising programme. Many daily news- 
papers are loud in their calls for reform in 
political oflice-mongering, but there is far 
more need of reform in railroad financier- 
ing. 

Last year 3,977 miles of new railroad track 
were built. Earnings decreased from 1883 on 
the whole railroads reporting $798 a mile. 
About two per cent. more interest was paid 
in the aggregate than in 1883. The decrease 
of dividends was at the rate of about 8.8 per 
cent. 

The number of persons transported equal 
ed an increase of 7.8 per cent. over 1883, 
but the amount received per passenger per 
mile fell off from 2.422 cents to 2.356 cents. 
The amount of freight carried increased 
about 1} per cent. over 1883, but the rate 
received per ton per mile fell from 1 236 
cents to 1.124 cents. The decline in the 
earnings of 1884 was due to lower rates for 
freight and passengers. 

In their introduction to the volume the 
Messrs. Poor say : 

Of the 40,000 miles of line built in the five 
years ending with 1883, no small part was 
built on speculation, and forthat very reason 
paralleled already existing lines. The most 
striking examples of the kind, examples so 
often adduced, are the West Shore and 
‘* Nickel-Plate” lines. The general demor- 
alization which has prevailed in railroad cir- 
cles is due more to the construction of these 
two, and to the ill fortune which attended 
them, than to any other cause, or it may be 
said to all other causes. Their effect has 
been to stop altogether the payment of divi- 
dends which had been paid for a long time 
at high rates by the Lake Shore and Michi- 
gan Central, and to reduce those paid on the 
New York Central from two per cent. quar- 
terly to one-half of one per cent. quarterly. 
The stoppage or reduction of dividends on 
these great lines created profound apprehen- 
sion and distrust as to the value of all rail- 
road properties. The earnings of other 
great trunk lines suffered in like manner if 
not to the same extent. A general disrup- 
tion of the relations previously existing 
between the companies was the inevitable 
result. They seemed to be set wholly adrift 
without chart or compass. In the distrust 
and incoherency which prevailed, the various 
lines, especially the great trunk lines, struck 
out on their own account, and bid wildly for 
business with very little reference to rates or 
to the result. Pools were dissolved almost 
as soon as they were entered into, as they 
always will be dissolved whenever tiere is 
not enough business to go round. 


The pools seem to be about ready to form 
again. When they do form rates will be ad- 
vanced. A boom in the stock market seems 
to indicate confidence in more remunerative 
railroad business. Railroad companies will 
demand that the public make good their 
losses sustained in fighting each other. 

The earnings of the railroads in the ten 
Southern States were about three per cent. 
greater in 1884 than in 1883, in spite of re- 
ductions in rates and general depression. 
This fact indicates solid industrial progress 
in that section of the country. It is largely 
owing to the establishment of new manu- 





factories in those States. 
If the financial part of railroad operations 
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were as well and as honestly conducted as 
the mechanical part, our railroad system 
would be the wonder and the admiration of 
the world in all its aspects. 


-_  — 


Mr. Hobart’s story this week, about John 
the machinist who became a chronic drunk- 
ard, must not be understood as pointing out 
a weakness in any way peculiar to machinists 
or mechanics. It is decidedly bad for any 
man to acquire an uncontrollable thirst for 
rum, but we have no sympathy for those 
blatant demagogues who are constantly 
crying out that ‘‘rum is the greatest enemy 
of the workingman.” It is no more the 
enemy of the mechanic or workingman than 
of the professional man or the capitalist. 
Men in every occupation have been thrown 
by it. 

——_— - ope 

We frequently receive samples of boiler 
scale, with a request that we state what cap 
be used as a solvent, or to prevent formation. 
These are questions that can seldom be 
answered, except after chemical analysis, 
and as the matter would be of no interest tu 
our readers, except to those asking for the 
information, we do not feel called upon 
to have their samples analyzed. There are 
chemists who will undertake it for a fair 
compensation, or the Hartford Steam Boiler 
Inspection and Insurance Company will do 
it free of cost for its patrons. 
_ te 

The Norwalk Lock Company have decided 
to boycott the Knights of Labor, and have 
discharged all the Knights in their employ, 
some of them having been engaged in the 
works for fourteen years. Of course the 
Knights of Labor have decided to boycott 
Norwalk locks throughout the country. 
Thus the war is waged. It is likely to 
inflict considerable injury upon the com- 
batants, but it is hard to see where any 
benefit comes in. 


-_>+— - 

W. H. Wiley, 15 Astor Place, New York, 
has personally assumed the American agency 
of Hngineering. He announces that the 
journal will contain an increasing amount of 
articles by American engineers in addition 
to the regular articles by foreign writers. 
The subscription price has been reduced 
from $10 to $9 for thin paper, and from $11 
to $10 for thick paper. Mr. Wiley will keep 
a limited supply of back numbers on hand. 
ie - 

Since the Secretary of the Navy has taken 
the construction of the Atlanta, the Chicago 
and the Boston out of the hands of John Roach 
there is considerable speculation about 
where he will have them completed. Matters 
are dull at the Brooklyn Navy Yard, but it 
would not be surprising if they became very 
active before election. 


Vag PIONS imp) 
(J. sinswERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
(o common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
Hon will be published. 





(250) I. C. R., Elyria, Ohio, asks: What 
should be the length of grate bars for a boiler 54 
inches diameter, 16 feet long, 48 tubes 4 inches di- 
ameter? A.—Use grate 6 feet long. 


(251) D. J., Christianna, Pa., asks: 1. 
Willa large siphon, say of pipe 2 feet or more di- 
ameter, raise water the same as a small one, say of 
44-inch pipe? A.—Yes. 2 Does a shotgun ever 
burst above the wad that is over the shot? A. 
We should think not, unless there is some obstruc- 
tion at ornear the muzzle. 3. How is the thickness 
of metal fora steam-engine cylinder calculated ¢ 
A,—See article by J. G. A. Meyer, in AMERICAN 
Macuinist of August 22. 


(252) T. 8., New York, asks: What is 
meant by using steam expansively, and how can 
A.—When steam is admitted to the 
cylinder for part of the stroke of the piston only, 
and then the supply cut off, steam is used expan- 
sively for the remainder of the stroke. Steam is, 
to some extent, used expansively in almost all 


ono 


wn 


it be so used ? 





AMERICAN 


is before half-stroke is more particularly referred 
to as working expansively. 

(253) L B, New Orleans, Lu, asks: 1. 
At what speed will a double engine, 3’’x4’’, drive a 
boat 25 feet long, 5 feet beam’ A.—It ought to 
drive it 10 miles an hour. 2. What size boiler will 
be required A.— Boiler with 100 feet heating sur- 
face. 3. Would not a compound engine be more 
economical than the double engine? A.—We should 
not recowmend so small compound engines. 4 
Using a 3’’x4” high-pressure cylinder, what should 


be the size of low pressure cylinder? A.—5’’x4 
will do very well. 
(354) W. K G,——-, asks: 1. Sup- 


pose a locomotive is standing with crankpin on the 
forward center with reverse lever in the forward 
motion ; if, now, the lever is put in the back mo- 
tion, what is the ru’e for finding how much the 
valve will be moved, all the lengths, distances, 
lead and lap being known? A.—We do not know 
how to put it in the form of arule. The exact mo- 
tion of the valve depends upon a great variety of 
conditions, and a mathematical solution would be 


a very tedious operation. 2. How much more 
power will a 16x24” engine exert than a 16’’x22’’? 


A.—The power that will be exerted in either case 
depends upon the piston speed and mean effective 
pressure. Atthe same number of revolutions the 
piston speed of the 24” stroke would be about 9 
per cent. greater than the 22° stroke; hence, with 
the same mean effective pressure, the power de- 
veloped would be 9 per cent. greater. Whether 
there wil! be the same mean effective pressure de 
pends upon the speed, port area, character of the 
valvé motion, ete. 3. Which will make copper 
softer, heating and cooling in the air or in water. 
A.—Water. 








Ls 


Transient Advertisements 50 cents a line for each 
insertion under this head, 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








About seven words make a 


Patents. Fees $10up. Write Hill & Co., 165 Boway, NY 
Air Compressors, Rock Drills. J.Clayton, B’Klyn,N.Y. 
Curtis Pressure Regulator and St’m Trap,July 4, p 15 

Edw. Sears, wood engraver, 48 Beekman st., N.Y. 
Presses & Dies,Ferracute Mach.Co ,Bridgeton, N J 

Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 
Katzenstein metallic packing,169 Christopher st., NY 

Treatise on gear teeth and bevel gears ; specimen 
pp. free. Geo B. Grant, 66 Beverly st., Boston, Mass 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co , Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Send for new catalogue of tools for amateurs ; 
just out. Hartford Tool Co., dartford, Conn. 
Pattern and Brand Letters. Vanderburgh,Wells 
& Co., vor. Fulton and Dutch sts , New York. 

“How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 86 John st.. N. Y. 
Machines to form and bend steel and iron ; 
by power. Williams, White & Co., Moline, Il 
Improved Labor-Saving Upright Drills: prices 
reasonable. Currier & Snyder, Worcester, Mass. 


run 


The latest Improved Tack and Match Machinery 
is made by White Machine Co.. Waterbury, Conn. 

Foot-Power Machinery for workshop use, sent on 
trialif desired. W. F. & Jno. Barnes, Rockford, IIL. 
Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders.C.C.Hill,84 Market st., Chicago, Hl, 
Lyman’s Gear Chart. 
Price, 50c. 


How to lay out gear teeth. 
E. Lyman, C. E., New Haven, Conn. 


Light.fine,interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E.O.Chase, Newark,N.J, 


Selden Packing for stuffing box, with or without 
rubber core Randolph Brandt, 38 Cortlandt st.,N.Y. 
Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 

Farley's Reference Directory of the Machinists’, 
Iron, Steel and Metal-Working trades of the United 
states. A.C. Farley & Co., Philadelphia, Pa. 

Files recut without drawing temper, about one 
half usual prices; samples recut free; prices on 
application. The Acme Co , Collinsville, Conn, 
The outline (‘wax process’’) engravings shown in 
the Am. Macuinist each week are made by Stru 
thers,Servoss & Co.,24 to 34 New Chambers St.,N.Y. 
‘Complete Practical Machinist,’ $2.50; ‘* Me 
chanical Drawing Self-Taught;’ $4. Books for 
workmen. Joshua Rose, Box 3306, New York City. 
Wanted.--Mechanical Automatic Figures. Must 
be new and original design,and work naturally. Ad 
dress, with full description and price, Lock Box B, 
Waterbury, Conn. 

Morrison's Practical Engineer,a complete treatise 
on steam and general machinery. Price, $1; mailed 
free Indicators, Engineers’ Instruments and out 
fits. W. A. Morrison, Box 373, Lowell, Mass, 
Where an ordinary hand-damper is used, we furnish 
Kellam’s Antomatic Steam Damper Regulator. guar 
antee saving 7 to 10 per cent.in fuel and give 30 days’ 
trial. Hine & Robertson, (2 Cortlandt st., N Y. 
Locomotive Engine Running and Management. 
By Angus Sinclair Gives full directions about 
handling and repairing locomotives; instructs bow 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by National Car Builder, 187 Dearborn st., 
Chicago, Ll. 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As 
tor Place, N. Y., have issued a new and enlarged 
12mo edition of ** Extracts from Chordal’s Let 
ters.” Handsomely bound in cloth, with over 50 
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Sharpsburg, 
works. 


Pa., will spend $60,000 for water 


Haight & Clark, Albany, N. Y. 
iron foundry. 


. Will erect a new 


Cairo, Ill., wants a private company to 
water-works 


build 


Oliver McKenny is building a cotton seed oil mill 
at Athens, Ga. 

H. Pacpoke will erect a $10,000 factory at 336 San 
gamon street, Chicago. 

The Syracuse Oil Stove Co., Phoenix, N. Y. 
erect works at that place. 


, will 


Cheney Bros. are building a large silk mill at 
South Manchester, Conn. 


The Rebstock Stove Co., of Buffalo, N. Y., will 
erect works on Main street. 


Joseph Yates, 206 Mott avenue, New York, will 
erect a foundry on 136th street. 


The Wilmington & Weldon Railroad Co. talk of 
enlarging their shops at Florence, 8. C. 


The Fredericksburg & Potomac Railroad con 
template building new car shops soon. 


It is said that the Delaware’& Hudson Canal Co. 
will erect repair shops at Syracuse, N. Y. 


Charles F. Newman, 236 Fifth street, New York, 
will build a three-story shop. to cost $18,000. 


G. M. Horton and others have formed a company 
at Attleboro, Mass., to start a brass foundry. 


The Boston Globe Nail Co. has concluded to do 
no work on Saturdays throughout the summer. 


Waynesboro (Ga ) Cotton Seed Oil and Fertilizer 
Co. are building an oil mill of 30 tons daily capac 
ity. 


Robert Ridgeway, of Ridgeway, Outline & Smith, 
Marion, Ind., will build a $30,000 tile factory in 
Louisiana. 


The Brush Electric Co., of Baltimore, are putting 
a Ball engine into their central stationto run their 
day circuit. 

Eugene Doherty, North 9th and 2d streets, Brook- 
lyn, N. Y., will erect a three-story 
to cost $12,000, 


rubber factory, 


The barb wire manufacturers recently held a 
meeting, formed a pool, and decided to advance 
prices 15 per cent. 


A company is being organized to build a 200-bar 
rel flour mill in Birmingham, Ala.; the capital stock 
will probably be $50,000. 


The Colt’s Arms Co., of Hartford, Conn., are run 
ning ten hours a day with 550 men. 
ders for 44 Gatling guns. 


Vhey have or 


Hyde Park, DL,wants pumping engines to pump 
12,000,000 gallons of water a day. 
posals up to September 7. 


Will receive pro 


The Pratt & Whitney Co, Hartford, Conn 
received an order from the Government 
the improved Gardner guns. 


. have 
for five of 


Samuel Trethewey & Co., 49th street, Pittsburgh, 
Pa., willerect a factory to manufacture tools for 
rolling mills. Will employ 50 men 


The iron furnace at the State penitentiary, Rusk, 
Texas, will be rebuilt under the supervision of Rob 
ert A. Barrett and blown in again. 


The taxes of Nichols, Shepard & Co., the large 
threshing-machine manufacturers at Battle Creek, 
Mich., are said to amount to one-tenth of the en 
tire city’s taxes. 


The United Seythe Manufacturer’s Association 
recently held a meeting at Springfield, Mass., elect 
ed officers, adopted a new price-list. and agreed to 
limit production 


The Howe Sewing Machine Co. has sold a portion 
of its land at Bridgeport, Conn 
who, it is said, will erect large machine works and 
employ 300 hands. 


The Chattanooga Plow Works, Chattanooga, 
Tenn , have increased their capital stock with a 
view to making some improvements, building a 
large warehouse, etc. 


, to outside parties, 


The Consolidated Safety 
street, New York, have bought ground in Bridge 
port, Conn , which to erect new works. The 
present works are in Boston. 


Valve Co., 111 Liberty 


on 


The Mellert Foundry and Machine Co., of Read 
ing Pa., are making preparations to begin the erec- 


tion of extensive new buildings on the tract of 
land they recently purchased 
The Chateaugay Ore and Iron Co., of Platts 


burgh, N. Y., are about to extend their railroad 
five miles (making it 39 miles long), and build a new 
blast furnace. Hon Smith M. Weed is secretary of 
the company. 


Among those who are to erect Clapp-Griffith 
steel plants are, Jones & Laughlins, Pittsburgh, 
Pa.: Harrisburg Nail Co., Harrisburg, Pa.; Paxton 


Rolling Mill, Harrisburg, Pa., and Schoenberger & 








steam engines, but an engine in which the cut-off 





illustrations. Price, $2. Discount of 25 per cent 
on orders for five or more copies 


}now have a city of over 42,000 inhabitants. 





| Fort Worth, Texas, is soon to have an extensive 

cotton mill. The $12,000 subsidy asked for by the 
| mill men has been subscribed, and it is expected 
|} that work on the mill will soon commence 

The South Norwalk (Conn.) Co-operative Hat 
Co. have leased the building of late occupied by 
Henry R. Fitch as a_ planing-mill, and will have it 
refitted for their occupancy until a factory is erect 
ed on their recently purchased grounds. 

The necessary amount of stock to secure the 
business of manufacturing eleetric clocks in Attle 
boro, Mass., has been guaranteed, if a committee 
of investigation report favorably upon the condi 
tion and future prospects of the company. 

The Machine © Bridgeton, N. J, 
have issued a new illustrated catalogue of presses, 
dies, and can-making machinery. It contains 80 
pages, and describes a large variety of machines 
for working sheet metals It 
the descriptions are well written 


Ferracute sa 


well 


Is 


printed, and 


The Albany & Rensselaer Iron & Steel Company 
is to be reorganized as the Troy Steel and Iron 
Company. The capital stock, $2,500,000, has all 
been taken. The works in Troy are to be greatly 
improved, and three new blast furnaces built on 
Breaker Island, opposite the present works. 

The Old Colony Railroad has just built at South 
Boston a new locomotive, which is the heaviest in 
the service of the company. It has cylinders 17x24 
inches; the driving wheels are 5 feet 7 inehes in 
height, while the entire weight is 91,500 Ibs. The 
Boston & Maine Railroad is building four engines 
of as great weight. 

The Frankford Co-operative Company, of Frank 
ford, Philadelphia, with a capital of $20,000, has 
been chartered at the State Department. The ob- 
ject of the company is the manufacture of cotton, 
silk, linen, and other materials into textile fabries. 
The treasurer is Wm. Tilton, of 4539 Frankford 
avenue, Philadelphia. 

We have received from A. L. Ide & Son, Spring 
field, IL, “Catalogue B™ of the Ide engine, dated 
July, 1885. It is well illustrated by large engray 
ings of the engine, showing its construction in all 
essential parts. The description is ample. Several 
indicator diagrams are given. This engine seems 
to be meeting with success. 

Over $5,000 passed through the Central Labor 
Union of New York City from June 1, 1884,to June 1, 
1885, for the benefit of trades on strike. Of this 
amount, $3,364.79 went to Hocking Valley, and 
nearly #500 to the bricklayers of New York City. 
With the exception of nearly a thousand dollars, 
the whole of the went of New York 
City. 


money out 

Fully 300 mechanics in the West Shore railroad 
shops at Frankfort quit work July 24. Wages for 
two months and twenty-five days are due them at 
rates varying from $2 to $8 perday. The master 
mechanic could not tel! when the pay car was 
The raen were quiet: and orderly, but re 
solved to do no more work, nor to let any others 


coming. 


work, until two months’ wages were paid and a day 
fixed for payment each month. 

W. LL. Moses Brothers, of Mont 
gomery,. Ala., and others, have organized the Cal 
era Land Co., with a capital stock of $500,000. The 
company have purchased large tracts of land (re 
ported 14,000 acres) in and around Calera, Ala., in 
cluding several manufacturing enterprises. The 
object of the company is to build factories and de 


Chambers and 


velop the mining and manufacturing interests of 
Calera and the surrounding country. 
Manufacturers’ Record. 


Baltimore 


Low water in the Merrimac river has caused 
some trouble among manufacturers who depend 
on Water-power. But as the larger part of them 
have put insteam engines to supplement the water 
power, but little stoppage is reported. The Law- 
: It seems a settled fact that 
in the Merrimac now than 
years ago, and that it is constantly decreasing. It 
is, then, only a matter of time when all the mills 
along the river must run altogether by steam.” 
The Jndustriadl 


“The Katahdin Charcoal 


rence American says 


far less water flows 


Journal, « 


f Pangor, Me 
Co. was organized 
in this city last Friday by the choice of the follow 
ing officers : President, Chas. \ 
retary and treasurer, Henry McLaughlin, Bangor: 
V. Lord, F. A. Wilson, C. A. Gib 
son, and KE. M. Hersey, of Bangor, and A. P. Gould, 
of Thomaston; general manager, O. W. Davis, of 
Bangor. Good progress is being made toward re 


says 


Iron 
Lord, Papgor: see 


directors, Chas. 


building the works destroyed by fire, and the fires 
in the furnace are expected to be burning before 
the snow flies. 

The Des Moines (la.) 7rade Journal says: 
Moines needs 


* Des- 
more manufacturing institutions 
This branch of industry has not kept pace with the 
city in other respects. Our home institutions are 
doing nobly, and all of them are prospering, and 
increasing and enlarging their factories and facili 
ties as the city grows laryrer, but what we need are 
more new factories in other lines of manufactur 
ing. We have good foundries, good machine shops, 
wire factories, boiler factories, distilleries, starch 
works and many others, but we need wagon facto 
ries, carriage factories, in fact, all the agricultural 


|} implements used in lowa could be manufactured 


in Des Moines just as cheaply as elsewhere. We 
It is 
the capital of the most productive Western State, 
and its facilities are unsurpassed by any city in the 
great West. We have water facilities and plenty 
of cheap fuel, public-spirited and energetic busi 
ness men, and there is no good reason why 
in the manufacturing 


money 


invested business in Des 





Co., Pittsburgh, Pa 


Moines could not be made to pay a good interest.” 
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Y., Wellsboro, Pa,,and 
water-works. 


Vincennes, Ind., Clyde, N. 
Addison, N. Y , are to have 


CHANDLER & FARQUHAR, 


177 & 179 Washington Street, 
GEARS "wont. 
Of all kinds in Stock and 


Made to Order. 


Estimates Farnished for Mode! 
or Light Machine Work. 


Huston & Mills, of Akron, Ohio, have purchased 
ground in Dayton, Tenn., on which to erect a foun” 
dry and machine shop. 

Zanesville, Ohio, have been in- 
Griffith & Wedge Co. They 
portable and stationary 


Griffith & Wedge, 
corporated as the 
build mining machinery, 
engines, boilers and saw mills. P : or 

: ' Tools and Supplies for Machinis 


es and Manufacturers. 


Machinists’ Supplies and Iron. 








2 Send for Catalogue B. 
ry agente adrlnce BRADLEY’ 5 HEATING FORGES. 

The general character ‘of the supply busine ss and | 

machine and tool manufacture shows no change. 
Complaints are not so much against dullness in the oi: 
way of sales, as against the small margin for prof 
its. Buyers seem still to hope for lower prices, but 
dealers and manufacturers say there is no further 
room in that direction. Anything that would tend 
to stiffen and slightly advance prices would, at 
this time, result in a material increase of orders. 
In stationary, and especially in falling prices, there 
is always the probability of buying cheaper, and 
this accounts in a great A egree for the unive rsal in- 
clination to buy small lots. 

Iron—American pig sells slowly, with prices in 
favor of buyers. Furnacemen show an inclination 
to get rid of any slight accumulation they may 
have, and are making some concessions to that 
end. Buyers are not inclined to buy beyond their 
requirements for immediate consumption. Stand- 
ard brands of No. 1 X Foundry are quoted at $17.50 
to $18; No. 2 Foundry, $15.50 to $16; Grey Forge, 
$13.50 to $1450. Sales have been made, in small 
lots, at considerable discount from these figures. 

Scotch Pig—There is but little doing in these 





ESTABLISHED 1838 


For Hard Coal or C ‘Oke, “‘Indispensé uble in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO. Syracuse. N.Y 


SPECIAL NOTICE. 


brands. We quote Shotts, $19.50 to $20; Coltness, All parties making, selling or using an Upright or 
$19.50 to $20; Glengarnock, $18 50 to $19 ; Gartsher- Helve’ Power Hammer having a Cushioned Vibrat- 
rie, $19 $19.50 ; Summerlee, $19 to $19.25; Carnbroe, jing Saddle, infringe our patents, and we shall hold 


them legally liable for the same. 
BRADLEY & COMPANY, Syracuse, N. Y. 


$18.50 to $19: Eglinton, $17.50 to $18; Langloan, 
$19.50 : Dalmellington, $18 to $18.25 
Copper—The market has ruled quiet and steady, | 


with asking prices for Lake, 1114c.; with lle. to 





11gc. offered; other brands are held at 103¢c. to SEBASTIAN, 
C. : MAY & COMPANY?’ 
Lead—Holders are asking 4.25c., with 4.20c. of. Improved Screw Cutti ‘ 
fered. The result is that there are but few trans- make Rrow VULUnE 
actions. 
has been considerable decline in Foot or Power Lathes 


Tin—There 
prices in London, and prices here are a little lower. 
Buyers are placing orders sparingly. We i 
for jobbing lots of Banca, 2034c.; Straits and Ma 
lacca, 22c. to 2244c. 

Antimony—Hallett’s 9c.; Cookson’s 94c. 

Spelter—4.75c. to 5c. 


*WANTED* 


** Situation and — ” Advertisements, 30 cents a line | ico mn 
for each insertion under this head. ‘About seven words 

make a line. Copy should be sent to reach us not later | 
than Wednesday morning for the ensuing week's issue. | 








Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 

cation. Lathes on Trial. 


167 W. Second St., Cincinnati,O 











Wanted—Situation as foreman or supt. of ma- 
chine shop. Lock Box 568, Philadelphia, Pa. 

Two first-class machinists want situation; state | 
if open for both. Address W. & M., Am. MacuInist. | 
Wanted -—Situation as foundry cunt. or foreman. 
Best reference. Address Founder, Am. MACHINIST. 
Mechanical engineer, thoroughly practical, de- 
sires engagement as salesman or representative. 

**Saxon,’’ Am. MACHINIST. 

Wanted—By a lad, an opportunity in the South 
to learn the mac hinist’s trade. Address Trade, 
Care Am. MACHINIST. 

Patternmakers Wanted — None but first-class 
workmen need apply. Deane Steam Pump Com- 
pany, Holyoke, Mass. 


Machinist desires position in some progressive or 
wide-awake toolroom. ; correspondence solicited. 
Address Box 379, Waynesboro, Franklin Co , Pa. 


Mechanical engineer and draftsman of experience 
in designing and constructing engines and machin- 
ery, wants engagement. Address Box 387, Hart- 
ford, Conn. 

Position wanted by young man,mechapical drafts- 
man, familiar with routine office work of machine 
shops and manufactories. G. M., AM. MACHINIST. 


Wanted—Immediately, a good iron melter ; will 
be required to fix his own furnace ; none but steady 
man desired. Address, stating wages, J. & Son, 
Box 355, Sherbrooke, Canada. 

Wanted—By practical mechanic, designer and 
draftsman, position as supt. or foreman of machine 
works; have had large experience handling men 
and systematizing work ; best references given | 
e’rresp’ce solicited. Address Box 486,Waterbury,Ct. 





THE BROWN HAMMER 
STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., King St., Rockford, Ill 












Combine valuable feat- 
= ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. C hucks guaran 
teed. Sold by the trade, Send 
for Catalogue 

MELVIN STEPHENS, Prop’r, 
Office, 41 Dey Sircet, New \ork, 





Self-Adjusting. 








m% MISCELLANEOUS WANTS # | SPECIAL! 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


The Crescent Stee! Tube Scraper is king. Cres- | Wa8 awarded the medal 







cent Mfg. Co., Cleveland, Ohio. of the 
One 20X48 Corliss engine, in good order, for sale FIRST CLASS, 
by Henry I. Snell, 185 N. 3d st., Philadelphia, Pa. okt 


If you want engines, boilers, or machinery of any 
kind, send your address to Henry I. Snell, 135 N. 3d 
st., Philadelphia, Pa. 

To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’’x12’, in good order. Address 


P. O. Box 2085, Bridgeport, Conn. 
For Sale—Scientific American ; 47 volumes ; either | BEAUDRY & 
CUNNINGHAM, 


bound or unbound: from January, 1862, to July, 
1885. Wm. W. Stapler, Wilmington, Del. | 

BOSTON, 
MASS, 


New Orleans Exposition. 


Send for descriptive 
circular and prices. 


Models and small machine work of all kinds, 
poom tly executed at most reasonable prices. 
ennington & Mills, 8 Dey st., Jersey City H’ts, N.J. 


AMERICAN MACHINIST 
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THE DEANE STEAM PUMP es 


HOLYOKE, MASS., 


NEW YORE, BOSTON, CHICAGO, PHILA- 
DELPHIA AND ST. LOUIS. 


Send for New Illustrated Catalogue, No. 18, 













NEW 


Ericsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. Arranged t 
burn either ¢ ‘oal, Gas, Wood or Gasoline Gas. No boiler! No steam! No enginee: 


Absolutely safe ! 
Cc. TI. DELAMATER & CO., 
16 Cortlandt St., N. Y. 


(Delamater Iron Works) Warerooms: 





The Beaudry Upright Power Hammer, 





BLAKE'S IMPROVED) 


STEAM AND POWER 


PUMPING MACHINERY 


ILLUSTRATED CATALOG( ::. 





SEND FOR COMPLETE 


GEORGE F. BLAKE MANUFACTURING CO.. 


44 Washington Street, 


AND 





The Fox pat. Universal Trimmer, 


251 pages, 6 plates, 58 illustrations, 8-vo, cluth. $5.00. 





Mich, 





ROFESSOR J. F. KLEIN 
E.&F.N.SPON, 35 Murray St.,New York, 


tel 

es 

o 
VA LVE-c E A R Ss : § A Valuable Tool on Pattern Work. x 
TH SPECIAL CONSIDERATION OF THE 5 E w= 
LINK- MOTIONS OF LOCOMOTIVE ENGINES, =é a 5 
DR. GUSTAV ZENNER 34 ‘34 
7 ranslate rom the fourth German edition, 2 aE 8 
n 3 








New Machinery For Sale. 


VERY LOW. 


1 Engine Lathe, 18 in. x 6 ft. 
1 ss as 15 in. x 8 ft. 
1 ay a 12 in. x G ft. 


Drill Presses, 18 in., 22 in. and 24 in. 
116 in. x 6 ft. Spe ed Lathe. 
116 in. x 6 ft. 

tachment. 

1 Iron Frame Saw Table, for 14 in. saw. 
1 4 in. One-side Wood Moulder. 


with milling at- 





| For surfacing work, either with file, emery cloth or 

sand-paper. Quic kly adjusted. Of great service 

in machine shop, cabinet shop or tool room. Price 
$1. Circular mailed on application. 


* KEARNEY & FOOT CO., 101 Chambers St., N.Y. 


PATENT 
OLICITORS | 


-— STOOKPORT “an? ENGINE 


Starts with ease. 


CALL ON OR ADDRESS 


COOKE & CoO., 
22 Cortlandt St., N. Y. 





renee 
& YANTIS, 
816 F St., Washington, D.C. 
Send for Cireular. 





FOR 


Simplicity, 
Durability, 
Reliability, 
Economy, 


Receives an impulse 
at every revolution. 


Runs silently. 


Uses less gas per H.- 
P. than any other 
engine. 


Lightness 


AND 


General Design. 





PARTICULARS OF 


SEND FOR 
SIZES AND PRICE®#@ 


CIRCULAR GIVING 


THE DICKSON MANUFACTURING COMPANY, 


Locomotives, Stationary Engines, Boilers, Mining Machinery, 


SCRANTON, PA. 112 LIBERTY ST., NEW YORK. 








CUILD & CARRISON, 


BROOKLYN, N.Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR OCOATALOGU EB. 














THE HENDEY MACHINE COMPANY, 


TORRINGTON, CONN., 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES SENT UPON APPLICATION, 


NS fGen 


WILMINGTON, DEL. 


vavcoc nc HEAVY MACHINE TOOLS 
MAKERS OF STANDARD GAUGES &e 





24-IN, SHAPER, 


W. JOHN 
ASBESTOS: 


Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y. 





— Queue 





95 & 97 Liberty Street, 
NEW YORK. | § 


{ 
l 


BOSTON. 





175 Randolph St., Chicago; 170 N. 4th St., Philadelphia, 
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SOLE 


NICHOLSON FILE CoO.,, 


MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


** Nicholson File Co’s”? Files and Rasps, ** Double Ender’? Saw Files, ** Slim ” Saw Files 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, ee 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steeis. 


Manufactory and Offices at 


PROVIDENCE, R.1., U.S.A. 





THE HANCOCK INSPIRATOR. 





THE 


STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





OVER 


70,000 IN USE. 





Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 





OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, TPrs:. 





DRAUCHTSMEN, 


Send 16 Cents. 


DIXON’S 


AMERICAN GRAPHITE 


PENCILS. 


F YOUR Stationer does not keep DIXON'S Pencils, mention 
“ American Machinist ” and send 16 cents for samples worth 
double your money. é * 

Ten grades of Hardness for Artists and Draugbhtsmen ; 7 grades 
of Hardness for Schools and Book keepers; 500 different kinds 
in No. 2and No. 3 Grades, absolutely without equal for smooth- 
ness and toughness of leads. s 


Joseph Dixon Crucible Co., Jersey City, N. J. 


CYLINDER FREE OF AciD. 


Boxes of 25, 50 and 100lbs. 


LINDLEY M. ELKINTON, 


Manufacturer, 
532 St. John Street. TALLOW 
Philadelphia, Pa. ‘ 


Contracts solicited for 
Special Machines, Patent 
Devices,&c.,in quantity. 











Complete outfit for Ma- 
chinists, Blacksmiths 

etal-Workers an 
others, 


New Circular on Mill- 


ing Machine and Univer- 
sal Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 
CINCINNATI, OHIO. 








THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


qT DUPLEX INJECTOR 






FEO 


Randolph St. 





J.A.FAY & COS 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, boring and Shaping, 
etc. 









3 Variety and Universal 
= WOOD WORKERS. 


Band, Scroll and Circular Saws, 

Resawing Machines, Spoke and 

: Wheel Machinery, Shafting, Pul- 
mleys, etc. <All of the highest 

— standard of excellence. 

D. L. LYON, Cee’y, 





JUST PUBLISHED. 


GAS ENCINES, 


BY WILLIAM MACCRECOR. 
12-mo, 231 pages, with seven large folding plates, con 
taining 75 illustrations. Price, $3.00. 

This is the first English work containing a populartreatment 
of the principles involved in that exceedingly useful commerc al 
motor, the Gas Engine. All the principal engines before the 
public are described, and the differences of construction pointed 
out. Those historical gas motors that have ted to the present 
development of the engine are dealt with according to thei 
merit, Also the usersof Gas Engines will find valuable informa 
tion as to the management of these motors 

D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N.Y. 
* Copies sent by mail on receipt of price. 


PATTERN & MODEL MAKER, 
GEO, E. KNOWLES, 09 Pee ix, 


PATTERNS of all descriptions made and inven- 
tions PERFECTED. 











FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including buildings, lots, machinery 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


RANDON’S IMPROVED PISTON RING 
PACKING. 

For Description see 

AMERICAN MACHINIST, 

issue Aug. 8th, 1885. 

RIGHTS FOR SALE, 

JAS, BRANDON, 


233 Tenth Ave.,N.Y. 











SPECIAL 


FoR Railway Re 


| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. 


‘TOOLS x ee & AYER, Proprietors, * 


pair Shops 


B. FLANDERS MACHINE WORKS, 
PHILADELPHIA. 





[ADAMS & PRICE. MACHINERY CO. 


SOLE MANUFACTURERS OF THE 
NEW AND: IMPROVED PRINCIPLE 


ADAMS PATENT, AUTOMATIC 


BOLT:NUT THREADING MACHINES 


25 ro 
| Oe e] 


| INDIANA ST. CHICAGO. 


SEND FOR ILLUSTRATED. & DESCRIPTIVE CATALOGUE. 
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EDUCED PRICES OF 


Oo. Ww. 


mLeCount’s Light Steel Dog 


No. INCH, PRICE. | No. INCH. — PRICE. 
Be coeey 36.....$ .B5 coos ... $1.10 | 
2 a ore -35 | Small Set of 8-5.50 | 
Be svscs Se ie See... ere -40 | 
4 L wacee 60 } 10.....3 1.50 | 
5 144... 75 | 11. ..+-8..... 1.70 
O: css dimes seve. et es ere eae 1.90 
7 134 1.00 ' Full Set of 12-12.00 


LECOUN “-% 


SOUTH NORWALK, CONN. 





If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper Mill, 
Chemical or Gas W orks, Tannery, Brewery or Sugar 
Refinery, Drainage Q uarries, Cellars or Plantations, 
Irrigating or Hydraulic Mining, Sinking Founda 
tions. Coffer Dam, Sewer, Well Sinking and other 
Contractors’ W ork, or Raising W ater for any 
kindof Manufacturingor Fire Purpose; write 
for anillustrated descriptive book onthe New 
® Pulsometer, containing greatly reduced 
—. hundreds of testimonials, ete. Mailed 
ree. Prices 100 per cent. lower than others. 
Every Pump tested before shipment and 
aranteed as represented. Economy and 
ee efficiency Unequaled. Pulsometer Steam 
Pump Co., 83 John St., N.Y. See prices next issue of this paper 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOller Feeders, Fire Pumps, 
Pumping Machinery for all pure 

poses. 
Send for Catalogue, 



















LET 
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+ Book. 
SPECIAL MERCANTILE AGENCY 


MACHINERY, HARDWARE, IRON 
AND METAL TRADES, 


INCLUDING 


Railway, Machinists’, Engine and Boiler Mak- 
ers’ Supplies, Agricultural Implements, 
Stoves, Tinware, Plumbers’, Steam and 
Cas Fitters’ Supplies, Foundries, 
Wagon and Carriage Makers, 
Cutlery, Guns, and all Manu- 
facturers, Dealers and Workers in Iron and 
Metals Cenerally. 


The FIFTEENTH volume of Ealy’s Blue Book is 
issued,containing the names and mercantile ratings 
of 275,000 manufacturers and dealers in above speci- 
tied lines. 

Our OFFICIAL RECORDS are carefully revised 
by a large staff of travelers and by correspondents 
stationed in every town in the country. Our RE- 
PORTS are also freely corrected by oursubscribers, 
who take a personal interest in this business,which 
is exclusively devoted to their interests. 

We refer to any prominent house in any line 
we represent as to our usefulness and ability. 

Terms can be learned on application at our oftice, 
and a copy of our Register will be sent prepaid to 
any house desiring to examine it. 


THE JNO. W. EALY COMPANY, 


265 Broadway, New York, 


792 Dearborn St., Chicago. 


The Mi f, Daridson Improved Bteam Pump, 


3 MANUFACTURED BY -_ 


DAVIDSON STEAM 
PUMP COMPANY. - 














Warranted the 
BEST PUMP made 


for all situat ions. 


PHILADELPHIA AGENT 
JANIEL KELLY, 51 N. Seventh S 
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rip Oo, 77 Livery Sty Now York 


The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 
This heater has been in constant use 
over ten years. None have ever re 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
=. steam 


BENJ. F. KELLEY, Agent, 


LIBERTY ST., NEW YORK, 
Philadelphia Office: 


JAMES BERRYMAN, 125 N, Fourth St. 









@ 
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CORNELL UJNIVERSITY, 


COURSES LEADING TO DEGREES: 


Mechanical, Engineering, 
Mathematics, Civil Engineering, 
Electrical Engineering, Architecture, 
Agriculture, Arts, Analytical Chemistry, 
Chemistry and Physics, 
History and Political Science, 
Literature, Natural History, 
Philosophy, Science, 
Science and Letters. 








ENTRANCE EXAMINATIONS BEGIN AT 9 A.M. 
JUNK 15th, AND SEPT. 15th, 1885. 
For the “ Untversrry Reatster,” giving fullinfor- 
mition respecting Admission, Free Scholarships, 
Fellowships, Expenses, etc., address, 


TREASURER OF CORNELL UNIVERSITY, ITHACA, N.Y. 





TO INVENTORS 





AND MANUFACTURER 


| The Fifty-Fourth Annual Exhibition 


OF THE 


[American Institute 


OF THE CITY OF NEW YORK, 


Will open September 30, 1°85. Heavy machinery will be 
received as early as September l4th; other goods, Septem. 
ber 2ist. Intending exhibitors must make early applica- 
tion to secure proper space and classification. For Glenke 
and information, address 


CENERAL SUPERINTENDENT, 


fonerican Institute, N.Y. 


irae? POND ENGINEERING CO. Sx! 
\THE SEIBERT CYLINDER OIL CUP CO. 


' ‘ Manufacturers of 

(| (| \ FOR LOCOMOTIVE, MARINE AND STATION- 
i | | 'y ARY ENGINE CY-INDHSRS, 

Under the Seibert and Gates Patents with Sight Feed. 


ef 1" ane WILKINSON CRANK PIX 


Device for Marine and Stationary Engines, 


City. 


i 














e te" Send for Catalogue and Price Lists, 


SEIBERT CYLINDER OIL CUP CO., 


26 Vesey Street, - - NEW YORK. 
53 Oliver Street, - BOSTON, Mass, 





Huntington 
Bolt & Pipe 
WRENCH, 













For holding bolts or pipe in machine 
shops, repair shope ana bridge work. 
Never slips; grips and releases work in 
stantly 3 sizer 


GRAVES & MOORE, H'dware Spec'lties & Tools 


112 Chambers St., New York. 


‘THE (Q)NLY PERFECT ” 


> uPA) 
‘Portable Forges. 


AMEE = The Lightest, Strongest, 
; Most _ Durable, Easiest 
al Working and in every way. 


THE BEST 
Portable Forge 








MADE. 
Se ilfalo Forge Co, 
Buffalo, N. W. 





Be WoRTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 


NEW YORK. 


Boston, Pittsburgh, Chicago, Cineinnatl, 
Cleveland, St. Louis, San Francisco. 
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BOILERS READILY ENLARGED CORRESPONDENCE SOLICITEO. GRAYDON € DENTON MFRCO AGENT 
SHtiONANY A PORTAALE.] HARRISON SAFETY BOILER WORKS J euyooN* oetTonaraco) 


ONEIDA a ENGINE AND FOUNDRY CO., Oneipa, N.Y. 


Manufacturers of WESTCOTT’S PATENT 











NEW CATALOGUE READY. 


IMPROVED. 
eS 





LATHE AND DRILL CHUCKS. 





—_—THB-— 


tid rl fut 


contains the maximum of 
|| power, durability and effi 
| ciency, and is fully guaran- 
teed. No. 1 holds from 0to 
4’’, price $7. No. 2 (round 
body) holds from 0 to 34”, 
price $8. Sold by the trade 
Address, 

A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue 


“© ELEVATORS = 


With Screw or Spur Gear, 

operated with belts or hand: 

Automatic Hatch Doors; Hy 

draulic or Steam Elevators 
or Hoists. 


GEO. 0. HOWARD, 
a 19 8, 18th St., Philadelphia. 
“ 12 Cortlandt St.. New York 


Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP, 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


















Kellam’s Steam Damper 


REGULATOR, 


Great economizer of fuel and a 
PERFECT SAFEGUARD. 
i Made entirely of steam metal, 
20> Without packing, diaphragm, or 
stuffing box. Operated by direct 
steam, Guaranteed to work 
closer to boiler pressure than 
any regulator in use. Over 
10,000 in use. Send also for 
Descriptive Circular, Kellam's Steam 
i 7, Pressure Regulator and the ‘‘Bureka Packing." 
Sole Sales Agents; 


HINE & ROBERTSON, 


12 Cortlandt St., New York. 
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CRAIQS ¢ EE===_ 
Mew “Claes C” Lobricator| .ts-rsast eupssten ayy wermictete meesead ot he 


VaRIEw Y MACHINE CO., Warsaw, N. Y. 





Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
ag ey seep Marine, 
Portable & Pumping Engines. 


FOR CIRCULAR. 


The Almond Coupling. 


A new quarter turn 
motion to tepiaes 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, Mfr., 
83 & 86 Washington Street, 
BROOKLYN, N. Y. 


\ BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 

BREHMER BROS., 
Machinists, 

440 N, 12th St., Philadelphia, Pa 





NOISELESS, 














Ss 22. 3 


“ate Soutive Drill Bie ereceee pare 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 





Adapted to rapid work with small 
drills. Its extreme sensitiveness 


attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


LQ. —g AL ON 


BOSTON, MASS. 


Makers of the most complete assortment of 


Micr ometer r Calipe ners »® 
Anic 


ee / bale! Measy a 
I 405 ee hd 


be yh es aAlaw ere ur 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 

















A B 


IMPROVED ey . 
COVERED SCREW 
MICROMETER 

CALIPER. 






7 F. TO BE FOUND IN THE WORLD. 
at aT. «RP, 
Sa Pat. July 3, 1883 
te Send for Illustrated Catalogue with 


‘Tables. 





ot aaag ge gen Fon Agha nage PARAGON & DUPLEX DRAWING PAPER, 


KEUFFEL & ESSER, NEW YORK. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


R, A. BELDEN & CO., DANBURY, CT. 








BSTABLISHBD 1851. 


The Horton Lathe Chuck, 


ALSO 


CrIiU CKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines,U p- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


§, ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best over offered. 
ILLUSTRATED CATALOGUE, 


DRAWING | usstnts Sint 
NSTRUMENTS 02: %.cO"0%;, 


a SHAPING MACHINES 


For Hand and Power, 
6,’ 8’’ and 10” Stroke 


Adapted to All Classes of Work to 
Thelr Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 














Send for 72-Page 











WHITCOMB MFC. CO., 


MANUFACTURERS OF 
MACHINISTS’ TOOLS 
Worcester, Mass. 


IRON —— 
PLANERS #85 








A 
Specialty 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 


THOS, Hi DALLETT & C0, 


8 N, 2lst St.,Philadelphia, Pa., 
MANUFACTURERS OF 


PATEN T 


Portable Dring Mac, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS, ‘ 


New Illustrated Catalogue just Issued. = S _ Baa) 


EAGLE <b 
ANVIL 


«<Ib> WORKS, 


Trenton, N. J. 

















The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 





than anyEng- 
lish Anvil. 
| Fully war- 
ranted and 





NOTICE. 


Below will be found references to a small 
portion of the practical articles that have 
been specially prepared for the AMERICAN 
Maoninist, and have appeared in our col- 
umns during the last few months. No other 
mechanical journal in this country has or 
ever has had such a collection of practical 
articles, by writers of well known ability, as 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac- 
tories in various parts of the country. Copies 
containing these articles can be readily ob- 
tained by ordering of any newsdealer, or by 
writing to this office, at 5 cents per copy. 


Cc, Hoadley. 


Unbalanced Bodies in Revolution. March 14, 1885 

Diagram Showing the Inertia of the Rec iprocat 
ing Parts of the Steam Engine. June 7, 1884 

Inertia of the Reciprocating Parts of the Steam 
Engine. June 7, 1884; September 13, 1884 

J. D. Campbell. 

Fitting and Care of Axle Boxes. 

Draft Regulating Appliances 
April 12, 26, 1884 

Fitting Locomotive Wedges. August 16, 1884 

Driving Boxes and Wedges. September 27, 1884 

Building Locomotives in Repair Shops. Febru 
ary 9, 1884 

Locomotive Draft Appliances. April 25, 1885. 


Robert E. Masters. 

Moulding Ammonia Boilers. 
1SS4 

Cutting Down the Face of Gear Wheels in the 
Mould. October 25, 1884 

Moulding Balance Wheels. August 2, 1884 

Portable Cupola. December 13, 1884 

Cupola Management. May 17, 1884 

Melting in a Southern Foundry. April 12, 1884 

Melting Small Quantities of Iron. June 14, 1884 

Melt ng Steelin an Ordinary Cupola. August 23, 
1884. 

Casting Rolls with Shaft in Them 

Economy in Using — Cupolas. 

yt 1 Castings. Aug 1885 

‘asting Steel in an Cedars Cupola and Publish 

ing the Process. July 25, 1885. 


Jas. F. Hobart, 
Selecting and Using Files. 
Hammer and Grindstone. January 17, 1885 
Emery Grinding. January 24, 1885 

Forge, Anvil and Lathe. February 28, 185 
Grinding and Using Cutting Tools, April 18, IS85 
Doing Jobs on Sunday = May 30, 1885 
Examination of Stationary Engineers. 


August 3, iS84 
March 15, 29 


November 15, 22, 


May 9, 1885. 


May 16, 1885 


January 10, 1885 


August 22, 


1885 
Engineers’ Societies—Small Things —Babbitting 
Boxes— That Hog-nose Drill August 1, IS85 


Against Sunday Work, July 18, 1885 


Angus Sinelair. 


Chicago Limited Express. January 5, 1884 

Fuel Economy with Locomotives. July 5, 1884 

Locomotive Engine Running. Fe bruary 9, 23; 
March 8, 22; April 5, 19; May 3, 17; June 7: 
August 16: November 1, 1884 

Locomotive Economy. January 17, 1885 

American Locomotives Built in 1884. 
24, 1885 

Railroad Snow Plowing. January 19, 1884 

How the Fastest Train in America is Run, Janu 
ary 5, 1884 

Work of Pulling a Heavy Freight Train. 
ber 22, 184 

Water for Locomotive Boilers. 
1884. 

Efficiency of Brakes. 


January 


Novem 
September 20, 27, 
January 10, 1885 

Harris Tabor, 


High Efficiency of Locomotives. February 14, 


ISS85 
Centrifugal Force in Revolving Bodies. April 4, 
1885 
Prot Jno. E. Sweet, 
Point of Cut-Off in a Locomotive Engine. Novem 


ber 15, 1884 

Examples of Close Measurements Under Difficul 
ties. February 16, 1884 

The Pe rfe ct Serew Proble ‘m. 
ISS4 

Proportioning Slide Valves and Determining the 
Effect of Different Proportions. August 16, 
August 30; September 6, 27; October 4, 11, 
i RN4 


July 19, August 3, 


A. J. Stevens, Gen, MI. MW. C. P. RR, 
Performance of a Locomotive. February 2, 1884 
Correction of Boiler Criticism. January 3, 1885 
Indicator Diagrams from the Largest Locomo 

tiveinthe World. Jannary 10, 1885 
Improved Draft Pipe. May 16, 1885 
Utilizing Steel and Iron Machine Shop Scrap 
June 6, 1885 


Deep Well Pump on the C. P. R. R. June 27, 1885 


Chas. T, Porter, 
The Bursting Strain in Revolving Wheeis, Feb 
ruary 16, 23, 1884 
What Is Centrifugal Force? April 12, 1884 
Theo, N. Ely, Genl, Supt. Motive Power 
Penn. R. RR. 
Disinfectant on the Penna. R.R. 
J. G. A. Meyer. 
Laying Out Link Motion. May 10, 17, 24, 31, 1884 
Modern Locomotive Construction. June 27, 1885 
A. Dolbeer,. 


Balancing Locomotive Wheels. April 12, 1884 
Probable Cause of Truck Boxes Catting. July *2, 
1RS4 , 





July 25, 1885 


John J. Bingley, I. Mi. of H. J. H. & 
G. R. R. 


Locomotive Petticoat Pipes. June 13, 1885 
A Needle Feed Oil Cup. June 20, 1885 


G. W. Cushing, Supt. Motive Power 
N. P. R. R. 


Railroad Snow Plowing. February 9, 184 


T. B. Twombly, Genl, M. .,C. RL ELA 
P. BR. R. 


Performance of Coventry Boiler. January 24, 1885 


J.D. Hollister, Supt, Fla, So. BR. BR. 








lower price. 


Improving Rod Ends. April 5, 1884 





0 
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Morse Twist Drill and Machine Company, “zat S AUNDERS SON | Rg Y, 


MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Pipe Cutting, 


———— THREADING, 

















: ’ 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. Steam and Gas Fitters Hand Tools 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center anc 


" ' ' 
emi FOR cEROULAS. Tapping Machines 
Adjustable Drill.Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
GEO. BR. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, | plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 


instead of sliding motion. No loose parts to become detached and mislaid. All a 
surfaces are of tool steel, hardened. 


Hoan Anglo vee Slieat|Seueaaswenres eaccision aonews 


os QUEEN & CO’ SS For leading Screws in lathes, elevating 


CELEBRATED for planer h- ids, micrometer oO 
HILLES & JONES, PROFILE & CROSS SECTION PAPERS en Sake een ee 


Extra Fine CUT TO GREAT “ACCURACY, 
WILMINGTON, DEL. 


By the Rogers & Ballou Patented 
MICROSCOPIC PROCESS. 
We claim many advantages in this tool over any other Inasking for prices state limit of accuracy required. 
style made: Being double, it will cut either right or left: 
Its knives are of a proper height for convenience of 


THE BALLOU MFG. CO., 
working: It will cut a bar square off or on a bevel; 


Specialty, Fine Tools. HARTF D,CONN. 
Being supplied with a clutch, it can be stopped instantly. nan - 















Swiss 
Instruments 











: ; eR ‘ QUEEN & CO’S Improved TRANSITS q 

It isa serviceable tool for bridge building, ship build LE tv cS. Tapes, Chains, Rods, Rule a, and 
Bie meee 5 é ‘i P 5 eile camel rawing Materials of every description, List and d AMERICAN 
ing, or any kind of railroad work. It is the machine for qoription cleus Tent ntalagee amen seutleaticn. 





shop work, as the knives can be changed to cut round, JAMES W. 
flat and square iron. THREE SIZEs. 


QUEEN & CO. 
924 Chestnut St., Philadelphia. 


POP. 


Crosby Pop Safety-Valves 


FRICTION ° CLUTCH PULLEYS AND| #242720 70 xantve, Locomorrr®, 
CUT-OFF COUPLINCS. INGINE 


ENGINE BOILERS. It does not infringe on the patents of any 


JAS. HUNTER & SON, North Adams, Mass. CROSBY IMPROVED STEAM GAGES, wo guamantet arn Panties ne: 


THE PUSEY & JONES CO. 


And all Gages used in the various Arts. THEM PROTECTION AGAINST ALL SUITS. 
WILMINGTON, DEL. 





POP 


SAFETY VALVE 


The only Automatic Aas usting 
Safety Valve ever produc. 





THE STANDARD TOOL CO., CLEVELAND, OHIO. 





LOCOMOTIVE, 
STATIONARY, 
MARINE and 
a PORTABLE 
uy BOILERS. 

















Accepted for application to all marine boilers 
SINGLE BELL CHIME WHISTLE by the Board of Supervising Inspectors of Steam 
: Vessels, and approved by the Secretary of the 
Treasury, at Washington, D.C., January, 1885. 
Approved and its adoption recommended on 
For Railroads, Mills and Factories. U.S. Naval Steamships, April 15, 1885, by U. 8S.Naval 
Also for Fire- Alarm Signats. Board of Examiners. 


Vietory Lubricators, Amsler’s Planimeters, Test 
Gages and Pumps, Scotch Gage Glass, Water Gages. \y ed 
and all Steam Engine and Boiler upplis inces. r ‘ 
We claim superiority of workmanship and per- ) 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 36 CHARDON ~ BOSTOK, MASS. 


95 &97 OLIVER STREET, BOSTON. SEND FOR PRICE LIST. 


“ECLIPSE” FAY & SCOTT, xs" 
Al¥ CUTTING-OFF MACHINE MANUFACTURERS OF 
orsuarine,  § _ WOOD LATHES, 


Drill Lathes, Shaping Machines, 
This is a simple and very Milling Machines, Planer Centers, &c. 





Its sound is pleasant and far-reaching. 











The Cut moon our No, 44—an excellent Horizontal Pun- | = 
ching Machine, making a one-inch diameter Hole through 


one-inch iron, and also useful for punching stay-bolt holes | ‘Sham LATRES “aA “ustene 
in —— sheets after the sheets have been fitted. 

‘BUILDERS OF STEAM ENGINES 
Boilers, Tanks, Machinery for Rolling Mills, . Slide Rests and Planer Centers. 


P unches, She ars, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work gene rally. th : 
_ effective machine, cutting all 


CURRIER & SNYDER, a _ sizes from % to 4% — 
inclusi é; TI > et ‘j g is ve y owerl ’ 
Upright Drills, DRAWING PAPERS, miiveaten of te qaicrorreeed | WOOD WORKING MACHINERY 


WORCESTER, MA AlL KXinas. by any blacksmith. It will cut off a 4-inch 











SEND For CATALOGUE. 




































2 5 
Send for Catalogue of Drawing Papers and In shaft in twelve minutes, and for all practical a 
HALL v PATENT « INE AUT struments. 116 Felten et purposes is as useful as a tool costing three nae 
ulton St. “i > a ESS TORE 
AUTOMATIC Ga. Ss. Woolman . thas times its price. Manstacturs L by ayaa ek 
PANCOAST & MAULE, ag 
C.E.LIPE, Syracuse, N.Y. Send for Circular PHILADELPHIA, PA. cS 
bs ” Py Also, “‘Eclipse’’ Pipe Screwing Machines, for ue 
et Every- -Day Centers , A Hates and I ne use. a es F 
5 Discount with PRICE, SEND FOR CIRCULARS 6 | 
= Every Pair, ONLY $20. E sd 
s Ir - OF !RON 
e = s _ = 
| : aS DROP FORGINGS oe sree \ 
5 oP BEECHER & PECK, NEW HAVEN CONN. THE EGAN COMPANY, iene. 
es 








: x3 wre : = os ; oa at ROP PRESS Successors to the Cordesman & Egan Co., 

OVER 20,000 IN USE, WOKS pK 201 to 221 W. FRONT STREET, CINCINNATI, OHIO. 
| DETRICK & HARVEY, P BEECHER & PECK, CONN. - 

| HALL’S ENGINEERING CO,,  scuicure — BALTIMORE, MD. WARLES MURRAY= 
112 JOHN STREET, NEW YORK, — MstiseTusls FN ee Sorts aaal J.C, BOLDERS. 























































s xs “ae os <> so” | (WIL AND MECHANICAL ENGINEE BX ENGRAVER on WOOD \@ 
35 - Fr =)" IRON PLANERS. and Expert in Patent Causes, ‘5S A2NN’ST te New YorrE: 
() | | C UJ PS sania” oe x gadianted 8 STATE STREET, ROOM 28, BOSTON, MASS. 
; f For Engines, Shafting, &. } OF \ nara: Iron and sSteci A Cc H I N E R 
a Illustrated Catalogue Free. 4 = wees. Por Reducing and Pointing Wire. 
G + : - ora in amt D R O P F O R G | N G ij Especially ataptes bo petntine wire rods and 
i RENEE & . i : some phe —~ © Say Seniyie 6 Segal Dine | For Machines cy adits address the 
: RB. A. BELDEN & 00., DANBURY, Ct. | manufacturer. | 
s ACHINE AZOULDED GYDROSTATIC MACHINERY, maw | | S.W.GOODYEAR, Waterbury, Ct. 
; UN ues, (THE EATON, COLE & BURNHAM CO. 
s te =. 89 & 84 FULTON STREET, aa! 
=| = | ley ‘(asi LIES "4 ACCUMULATORS MANUFACTURERS OF NEW YORK. Conn, 
er § 


~ JACKS, Pee Cutting and; 


VALVES, a 


SS the Trade. FITTINGS, — | Threading Machine ADIUSTABLE DIE STOCK, 

 & HSS Tdsh mated on application VAULT VAULT ELEVATORS, de, de, be fo OPERATED BY a OR POWER, , Puli torte, eat wis cotoean We 

oO oO L E & H U N : TT] 1 attachment. 4 
p BALTIMORE, MD. _ WATSON & STILLMAN, ‘%.c724"* FITTIN GS , VALVES, PIPE, PIPE TOOLS. 


Spec Inaue reme ae to 






ALL STYLES OF 


BX [ron & Brass Goods 


FOR 


Steam, Water and Gas 
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WILLIAM SELLERS & CO., 


Frhiladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


= Shafts, Couplings, Hangers, Pulleys, Mill Gearing ena! Lathes, 
= Planers, Drills, Shapers, Bolt Cutters, Railwa =f Turn- 
tables, and Pivot Bridges, Gifford Injectors, Sellers’ 
Improvements, New Patterns, Simple, Effective. 


New York Office, - No. 79 Liberty Street. 


Fox AND TURRET EUREKA BAND SAW. 
SPEED—:— |_ATHES. We build three sizes,at prices 


lower than an equally good 
BRASS FINISHERS’ TOOLS. Band Saw can be had else- 
where. For further informa- 
GEO. GAGE, Warerrorp, N. Y. tion, inquire of 
E. P. BULLARD, Ag’t., 14 Dey St., NE W YORK. 
THE EDDY Illustrated in AMERICAN MA- 

















FRANK & CO., 
CHINIST of June 27, 1885. 


A = 176 Terrace Street, 
FRICTION CLUTCH ee Bingen He ** Shop = BUFFALO, N. Y. 
ghts’’ apply to paientee, 
PULLEY. 


WM. H. EDDY, Worcester, Mass- FORBES & CURTIS 
b 4 


YOUR MEN BRIDGEPORT, CONN. 
Going to 
THE FORGE 


Manufacturers of 
WASTING MUCH TIME. SEND FOR NEW an The Forbes Pat. Die Stocks, 
CATALOGUE OF LABOR-SAVING TOOLS. i$ 


Power Pipe Cutting and Threading 
ARTFORD TOOL COMPAN 


Mac bine a8, C ‘utting-off Mac hines, 
HARTFORD, CONN. 


HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


ery, etc., etc, 
Size No. 1 cuts all size ae 








WRITE FOR CATALOGUE. 
Mention Paper. 








An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 54-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


Btawoauan Cra QI os CO., 
for any service whatever. 


WILMINGTON, 
5 TEBL 40,000 CRANK SH AFTs and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Emce. Heads. ete., for Locomotives. 
: TEEL CASTINGS of eve ry description. 
Send for Circulars and | Lew to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office. 407 Library St., Phila. Pa. 


THE SCIENTIFIC 


WE ADVERTISE THls WEEK PORTABLE FORGES, HAND »° 
“POWER* 


BLOWERS, EX- 
HAUSTERS, ETC. 


Decided improvements in 
this line of manufacture, 

Send for Catalogue of dif- 
ferent styles and sizes. 


The Foos Mfg. Co, 


SPRIN GFIELD, Oo. oO. 


Mone Evevator Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Einds of 
PASSENCER AND FREICHT 










DEL. 





From 1-4 TO 15,000 Ibs. WEIGHT, 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. i 
Stronger and more durable than iron forgings in any position or 




















The HUYETT 


=" FANS 


Single and Double Exhausters, Pressure 
Blowers and Ventilating Wheels. 
HE feature of these Fans is their double discharge | Tleval tore.” a? 
and improved wheel. The advantage is the fact — 
(tested), that they require one-third less power than | oe 


any other. This Fan is full of good points, for which, 
send for descriptive circular. 


WESTINGHOUSE,CHURCH,KERR & CO. 


Contracting and Consulting Seasine ers, 
17 Cortlandt Street, New York, 















| Automatic Hatch Doors ~- 
A SPECIALTY. N 
Send for Illustrated Circular. ¥ 
| Office, 411 OHERRY ST. © 
| Works,.Frankford Av., Wildey 
and Shackamaxon Sts., 
PHILADELPHIA. 


UND V | N.Y. Office, 108 Liberty Street. . 
BO OLUMES OF THE AMERI-| 
CAN MACHINIST FRANCIS H. EASBY, 


for 1880, 1881, 1882, 1888 and 188, cloth, $8.50 each, Le SPECIAL MACHINE WoRKS, 





Also controlling the Westinghouse and Reynolds’ 
Corliss Engines; The American Paper Pulley, &c. 














pin ws paroasers p aying express charges. York LEHIGH AVE, AND MUTTER ST, , PHILADELPHIA, 
—~— EXPERIMENTAL WORK CAREFULLY BUILT,— 


y3 FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


b Vertical Condensing Engines 


adapted for and extensively used 


n large grain elevators. 
BOT LERS. 


Manufactured by the 


~, Kushkll Teanding JM achine (, 


FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Ilus- 








Specially 
i 


NOUTEWARK FOUNDRY AND MACHINE CO 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 


PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 


HYDRAULIC MACHINERY, &c., &c 








_— Cushioned Hammel. 


Hamilton 


THU LANG & AUSTATTER C0, mn 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 











ALSO, 





Binder 


atent 


—FOoR— 


AMERICAN MACHINIST, 


to hold 52issues. Price $1 each, by mail or ex- 
press to any part of the United States. Also 


93 to be applied by book- 


‘ COVER binders for perma- 


nently binding any volume. Same price. 


American Machinist Pub’g Co., | 


96 FULTON STREET, NEW YORK.) 









rica to every style of 
stationary and port 
able steam engine. 
Warranted to giv: 
satisfaction or no sale 
For circulars and prices, 
address, 


The Gardner Governor Co, 
QUINCY, ILL. 





MANUFACTURED 






o = 


op ERKINS BROS.’ VALVES, “°° °°*cueck'aNp sarery. 


OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and will 
stand 200 Ibs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. # is 


1 John Street, New York, "D eee FOR 
9 Kilby Street, Boston. NEW LIST, 














STEARNS MFG. COMPANY 


ERIE, PA, 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at HK EBIE. PA- 


ZELL SAFETY BOILER 


DRY STEAM AND ECONOMY. 








SEND FoR CIRCULAR. 





Safety Steam Generator (Co, 
68 WARREN STREET, NEW YORK. 


WATER TUBE SAFETY BOILERS 


Address, ‘$ 





(Moore’s System.) 


Examinations made with ease 
and easily. Circulation rapid and sure. 


N. Y. ENGINEERING CO., G4 CORTLANDT ST. 





trated Descriptions and Reterences 





Circulars and Testimonials, 





Unequaled for durability, safety and economy. 
Cleaned quickly 


National Water Tube Safety Boiler Co, 





NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON - WORKING MACKINERY, 


Planers, Shapers, Drills, Slotters, &c. 


THE LOWE BOILER. 











BRIDGEPORT BOILER WORKS, 


WM. LOWE, Proprietcr, 


Successor to LOWE & WATSON, Bridgeport, Conn., 


Manufacturer of the LOWE BOILER, 


Which eiczht years’ use of the steam superheati! 
drum style, and sixteen of the Lowe Boiler, und 
all conditions,has proved to be the most satisfacto1 
boiler known in all respects. Gives dry stean 
The process for the combustion of the gases is it 
the construction and setting. Burns any fuel ar 
gets as much results from it as any boiler or settir 
at no more cost, with greater durability. Send f 
descriptive circular. 





OSGOOD DREDGE C0., Arzanr, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres 
JOHN K, HOWE, feecretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &c., & 








@xs® Combined € Steam Excavator “aa aaa Car. GX 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 800. 


25 to 1000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and | superior regulation guar- 
anteed. Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P.,for driving Dynamo Machines @specia/ty. 


Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE C0O., Salem, Ohio. 
: ee D. L. DAVIS, 34 8S. Canal St., Chicago, Il. 
SALES AGENTS: 7 080, 4, bp tg tee Bonen, Mass. | and ROBINSON & CARY, St. Paul, Minn. 
ENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and cae tte for New Jersey {South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





> Tilustrated Circulars with various data as to practical 








The —_ McDowell Mfg. Co. “OTTO” GAS ENGINE. 


|Over 14,000 Consuming 







in Use, 20 to 70% 
less Gas 









- Hoists, Pumps E 
AND GENERAL § 

Mining Machinery. “ 

° 

120 LIBERTY ST., | & 

NEW YORE, | . 

Send for Illus, Catalogue, & 

<A 

® 


Worcester, Mass., 


| 
W. C. YOUNG & C sg Manufacturers of | 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


SCHLEICHER, SCHUMM & CO., 


| 83d & Walnutsts., Phila. 214 Randolph st., Chicago. 


THE ALBANY STEAM-TRAP (0s 


BUCKET AND GRAVITATING 


ST: R:A:P:s 


wa Automatically drain the water of 
® condensation from HEATING COILS 
and return it to the boilers whether 
_ the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices forsuch 
_. purposes. 
== We also manufacture Blessing’s ; 
= Patent Renewable-Seat Stop and Check © 
Valves.—Send for Circular. 


~ Albany Steam-Trap Co, Atbazy- 
+ FOSSIL + MEA - PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. 
applied. Can be used over and over again. Thickness 
of 5¢’’ to 34’’; equal to other coverings at 2” to 214” 

Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading aythorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular 
























Bucket. Gravitating. 





Easily 





Mention this Paper. 








BUILDERS OF 


WARDEN & MITCHELL, 


Germantown Junc., Philadelphia. 
Eydraulio Riveting Plant and fall facilities. 














— 
BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 


TANKS, 
STILLS, 

BRIDGES, 

ETC., ETC. 





als 






































WOOD- WORKING MACHINERY HEWES & PHILLIPS’ 
For Planing Mills, Fur- Iron Works, & 


niture,Chair and Cabinet 
NEWARK, N. J. 


Fac tories, Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il 
lustrated Catalogue to 
ROLLSTONE MACHINE 00., 
45 Water St., 
FITCHBURG, MASS., U.S.A. 


AXLE MACHINERY. 


\ complete lot of modern machinery for manu 
facturing Carriage Axles 

Tools have been in use about three years. 

Will sell one machine or the lot to suit customer, 
immediate delivery. 








LIsT, 


Manufacturers of 
2 Kingele y Helve Hammers. 


Bradley Helve Hammer, 100 pounds. | IMPROVED 
i 14-in.x 4% Putnam Engine Lathes. 
\17-in. 64% Putnam Engine Lathes. 
Pratt & Whitney No. 4 Back-geared Nut Tapping CORLISS. ENGINE, 
and Facing Machines (or Screw Machines). 
) Pratt & Whitney Axle Threading Machines with ALSO 
Turret Head. ; a ' ? 
Pratt & Whitney Milling Machine, Hand Feed. H h dE p 
| Wilder Bar Iron Cutter, capacity,244” square iron. Iq pee ngs 
sar Iron Cutter, capacity, 3% inch square iron. BOTH 


Sturtevant No. 4 
countershaft. 
>Reaming Machines, quick-acting, excellent tools. 

- Tumblers, 4 ft.x 2 ft. 
! Revolving Forge. 
} Cast Lron Forges. 
| Platform Scale. 
A large and valuable lot of Small Tools, fitted to 
ibove machines, and adapted to the business. 


1e pee “eo '@ ‘ 
et Tee Sewer ene Condensing and Non-Con- 
densing. High econcmic 
duty and fine regulation 
guaranteed. Tubular Boil- 


ers and Steam Fittings. 
PLANERS, LATHES, 
| Gear Catters, Shapers, Slotters, also Hydraulic oil 
Tresses, and Veneer Cutting Machinery, 
SHAFTING and GEARING. 
HEAVY PLANERS A SPECIALTY. 


ANDUZENS 


We have a full line of new machinery, and are 
prepared to make low quotations. Agent for the 
ollowing firms, write full particulars of what is 
wanted : + 





NEW YORK ACENT FOR 


Brown & Sharpe Manufacturing Co, | 
Powell Machine ‘tool Co, 

P. Blaisdell a Co, 

Prentice Bros. 

Bradley’s Cushion omme oo net 
National Mehy. Co, Boit and ut chy. 
Hilles & Jouce’ Boiler Tools, == == WATER PURIFIER 
Slate’s Sensitive Drills. oe 


Elliotvs Drills. Gage Brass Lathes. [Aa PE WVANDUZEN. << bY 
E.P, BULLARD, 14 Dey St., New York. SCALE cL onie 


| | = AS Nace 


BOILER ¢,£ANER 





THE WATTS, CAMPBELL CO., 





NEWARK, 
N. J., 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY. 
Sizes Varying from m 30 to 2000 H. P. 


Horizontal or V Vertical, Direct 
Acting or Beam, Condensing. 
Non-Condensing or Compound, 

Send for Circular. 


BRANCH OFFICE 


Cor, Sth and Chestnut Sts., 
PHILADELPHIA, PA. 





OR VAC 


OFFENSI 





e Cost of running, One 
Engine. 


CHAS. P. WILLARD 
NEW YORK ENCINEER 





ENCINEER. 

STEAM PRESSURE. 
EXHAUST. 

CYLINDER LUBRICATION. 


More powerful than Hot Air Engine. Sen 


UUM MOTOR (Patenfed.) 
CANNOT BE 


URNT 


VE ODORS. OR 


LOWN UP. 


Cent per Horse Power ig hour. 


EXTRA INSURANCE. 
EXPLOSION POSSIBLE. 


Cheaper than Gas 
for Illustrated Descriptive List. 


& CO0., 284 Michigan Street, Chicago, Ill. 
INC CO., 64 Cortlandt St., N. Y.City, AGENTS, 








THE PARKER CAS ENGINE. 
SIMPLE! smrSStx 


PURABLE | 


SAFE | ae AFFECTIVE! 
SLIDE \ _ iat ! 


Unsurpassed economy in use of Gas. One 


turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizes, 2 10 10 horsepower. 


YONKERS MFG. CO. ie nysemi. 


Send for Illus, Circular, 





AUTOMATIC CUT-OFF 


Embodying a New System of 
Regulation. Yhe Gov- : 
ernor weighs the Load. 


The most perfect Gov- ‘ 
erning ever obtained. 
Send for circular A, 


ALL ENCINE GO. 
ERIE, Pa. 






"a, % 


WE GUARANTEE better re; 


is possible for any other ENGINE to give 
























L. $. STARRETT, 


Manufacturer of 


FINE TOOLS 
5 4 ATHOL, MASS. 
‘S SEND FOR FULL LIST. 


qazeewis $s" 
| 


seem 























i 2 j i) | 





B. BURBANK & CO., Evansville, Ind. 


[FLUOR SPAR] © we 


WE HAVE USED 
A FLUX FOR THE 


FLUOR SPAR” AS 

LAST TEN YEARS AND ARE 

WELL PLEASED WITH an RESULTS OB- 
TAINED FROM THE USE r 

THE MIC ant ne STOVE CoO, | 
MICH., MAY ra, 1885. 





DETROIT, 


: WE ARC MAKING 
A SPECIALTY O 
EXT RA A 24-INCH LATHE, 
WITH BED ANY 
ThIS LATHEIS DESIGNED 


HEAVY oo 


VICE; IT IS THE 
DUCED, 





LENGTH DESIRED. 


SIZE EVER PRO- 
AND THE WORKMANSHIP AS GOOD 
SKILL CAN 

MAKE 


LATHE =:::... 


Ne HEPWORTH & or 
TRE BAQOOGK & WILED C0 sau txrs 


80 Cortlandt St., New York. Branch Offices. 
107 Hope 8t., Glasgow, Scotland. BOSTON: 


Oliver Street. 
PHIL; “ADE L PHIA: 
2 N. 6th Street, 
PITTSBURGH, 
yh 98 4th Avenue, 
Cc HIC AGO: 
8S. Canal Street. 
CINC pena ATI: 
8d Street. 
NEW ORLEANS, 
54 Oarondelet St. 
SAN FRANCISCO: 
561 aioe Street. 


HAV 
fo = Ignacio. 















Send to nearest office for Circular. 


tion than it | 


ENGINES GHAF TING, 


PULLEYs, 
HANCERS, 


BROWN’S FRICTION CLUTCH. 


SEND FoR ILLUSTRATED Prick List AND Discount 
SHEET. 


A. & F. BROWN, .33. N.Y. 





Wells Bros. & Co. 


CREENFIELD, MASS., 


Manufacturers of 


Screw 
Cutting 


\lachinery 
& Tools, 


AGjstab Dies, Fine Taps, &c. 


Adjustable Die used in all our Screw Catting Tools. 


SPECIAL INDOCEMENTS. 


SEVOMD-FLAND JVLAGHINERY 
FOR SALE. 


Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
rest. Screw feed geared in face plate on each. 
One Engine Lathe, 20-ft bed, 4*%inch swing. 
| One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
make. 
One Engine Lathe, 
make. 
! One Iron Planer, planes 24 ft. 
Excellent condition, 
One Iron Planer, planes 16 ft. 
Bement’s make. 
One Iron Planer, planes 11 ft. long, 36 in. 
Bement’s make 
One Iron Planer, planes 8 ft. long, 30 in.x 30in, 
Five Iron Planers, to plane 4 ft. 6in., 2444 in. x 24% 








HEAVIEST OF ITS | 


12-ft. bed 25-in. swing. Bement’s 


long, 62 in. x 62 in. 
long, 42 in. x 42 in. 


x 36 in. 


in. 

Four Iron Planers, to plane 5ft.. 20in. x 20in. 
One 5-ft. Radial Drill. Bement’s make. 
One 40-inch B.G.S.F. Opright Drill. 
One 40-inch B.G 8.F. Upright Drill. 
One 42-inch Car Wheel Borer. 
Two Axle Lathes. 
Two Durrell’s 7-Spindle Nut Tappers. 

Send for list of New and Second-hand Tools, too 
long for publication. 


Bement. 
N.Y.S.E.Co.’s make. 


THE GEORGE PLACE MACHINERY CO, 
121 Chambers & 103 Reade Sts., 


NEW YORK. 
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; SHOPS 


and 


SANITARY CLOSETS, nasi 


The gee Ri: cut shows an arrange 
ment for closets in use at our works for sever- 
al years and which has given universal satisfac- 
- tion. The latrines, a,one of which answers for 
- two closets, are filled to within a few inches of 
the top with water, an oveiflow in_a valve in 
- the center of each preventing their being filled 
c-< too full. The water is let into the latrines 
—= through a pipe which extends around the in- 
“side of the same, and the pipe, being perforated 
on the under side, washes the sides. These lat- 
rines are e mptied once or twice each day by 
- raising the valve by the rod 3, allowing the con- 
_< tents to escape through asoil pipe. Theclosets 
> should be ventilated under the seats into the 
chimney where possible, as shown by an open- 
ing at c. Special waa s, connecting with up- 
—r . right soil pipe, are shown at A, B, and C 
r We are now prepared to furnish cas stings, 
> either rough or Bite xd complete for these c los- 
- ets, with drawings showing construction of 
wood work, ete. 









































WAR HERS +4 
\ % ATL) 


ILLUSTRATED AND DESCRIPTIVE CIR- 
ry LAR, WITH PRICES, MAILED ON APPLI- 


CATION 
PROVIDENCE, 


BROWN & SHARPE MFG. G xy HODE BLAND 











MACHINE TOOLS 


— AND — 
IRON=-=WoOoRZING MACHINERY 
OF EVERY DESCRIPTION. 


Boring in did MilIs, 


IRON PLANERS, 
ENGINE LATHES, 


Upright Drill Presses 
SPECIAL PULLEY 
TURNING LATHES. 


Special Pulley Boring Ma- 
chines, &¢., &c. 


WORKS, 


OrFIIO. 
CHICAGO, Gaff B’d’g, La Salle St. 


Driving Wheel Lathes, 
Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 
SCREW MACHINES, 


Universal RADIAL Drilling 
Machines, 


NILE S TOOL 


EXZAMILTvon, 
PHILADELPHIA, 7138 Chestnut Street. 
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WESTON’S PATENT 


JIB CRANES 


OF ANY CAPACITY. FOR HAND OR POWER. 


Particulars on application, and full specification and tender promptly submitted on 
receipt of capacity, height of mast, length of radius, and whether to be operated by 
hand or power. 

SOLE MAKERS: 


THE YALE & TOWNE M’F’G CoO., | 


Con. 


PHILADELPHIA, 15 N. Sixth Street, 
CHICAGO, 64 Lake Street. 


ES ON APPLICATION. 


STAMFORD, 
NEW YORK, 62 Reade Street, 
BOSTON, 224 Franklin Street. | 
GENERAL CRANE CATALOGU 











Without Steam Power by 
‘using outfits of Barnes’ Pat. 
Fout Power machinery can 
compete with steam power. 
Saws, Lathes, Mortisers, 
Tenoners, Formers, Ete. 

SotoonTriac. Metal and 
: woodworkers send for pri- 
ces. Llst’d. catalogue free. W. F. & JNO. BARNES CO. 
Address No. 1995 Main St. Rockford, Ill 


E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists 2 Iron Workers’ Tools 


WORK SHOPS 











MOAN HH0 


“NOLLISOGXT SNVATHO MAN 
u04d IVGHM G@I0O9 GAAIMOFTY 7AM 


Turns out 20 per cent. more Work. 
Universal Milling Machine. 


LY UAVIIA TVSHAAIND 


(qno 908) 





Lathes, Planers, Milling Machines and Drills. 

| Special Tools for all kinds of manufactaring to 
| order. Gear and Rack Cutting, Milling and Index 

| Drilling to order. 


to 60 in. x 60 in. x 20 ft., 












*3* Hartford, Conn. «+ 


MANUFACTURE 


PLANERS 


to plane 16 in. x 16in. x 3 ft, 
with 


Shaping <+< 
+> Machines 


with 12 in. and 14 in. stroke, all 
feeds automatic. 


KEY - SEAT 
Cutting Machines, 


PLANER & SHAPER 
CENTERS & VISES. 


Price List furnished on Application. 


quick return motion. 








with 6 in. x 10 in. stroke. 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 
MANUFACTURERS OF ee 
STANDARD MACHINE WRENCHES@ 


DROP FORGED OF 
BAR STEEL 
INI6 SIZES 
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Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globo Valves, 
Two- Jawed 

















SBNGINS LATEES 











Small Tools | “as 
and | . = os & 
ain Fixtures. | 2 oe =e 
Ss. é.. 
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GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from & quarter-inch to six feet diameter. In any mate- 
. Inany quantity. Small gears on hand for free 

delivery by ual. Send for illustrated price list. 
EKO. B. GRANT, 66 Beverly St.. Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by papoctel machinery, and sold very 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, 


J. B. Preroz, Storetary. 


Vi0E-PRESIDENT. 











PUNCHING PRESSES, 


Dies and 
other Tools 


for the manu- 3 
facture of all 





kinds o 
“Our Key Seating Machine SHEET METAL & 
will h in 60 days’ to pay 
lives cost: rary sho} can afford todo todo coops, k 
without one. wel have pow read psor Drop Forgings, &c. ’ 
shipmen ey Seat Ma- 
chines and % in. Drills. Send for | Stiles & Parker Press Co,, Bitfistew=, 


=] Photo, and Catalogue. 
W.P. DAVIS, North Bloomfield, N.Y. 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE PRATT 
SOLICITED. 


|BBANCH FACTORY AND OFFICE, 69 DUANE STREET, N. Y. 


BUFFALO, 


N. Y. 


& 4 HS 
Proprietors. 








HIS SHAPER HAS 26-INCH STROKE. 


PU 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of a shaft of any length, and from 4 inches in 
diameter down, and will plane a block 26x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO., + cxrcixvaty, 0 


Manufacturers of Iron and Brass -Working Machinery. 


J.M.CARPENTER Sen HTT TTATTTI Tosa 








PAWTUCKET.R.I. 











Nos, 138 to 143 CENTRE ST., NEW YORK, 

















